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Bt    JAMES    GLAISHEE,    Esq.,    F.E.S., 

8K0.  OF  THB  BBITUH  MSTKOROIJOOICAI.  800IBTT. 


From  July  Ist  to  15tli,  excepting  two  days,  the  temperature  of  the 
air  exceeded  the  average  by  2J®.  This  was  followed  by  a  cold 
period  expending,  to  August  lst»  during  which  the  daily  deficiency 
averag^A^lT.  Od.  JrAj  19tih  the  temperature  fell  to  S^^'  in  the  air, 
and  much  lower  on  tbe  grovxd,  at  moat  places  north  of  London. 
A  warm  period  succeeded,  and  continued  till  August  16th,  the  excess " 
of  temperataareamoimtiiii^to^''.  Erom  ike  17th  August  to  the  end 
of  September  it  was  cold,  the  average  daily  deficiency  being  2i*'. 

The  mean  high  day  temperature  of  the  air  was  1°  in  excess  in 
July,  1°  in  excess  in  August,  and  4°  in  defect  in  September,  as  com- 
pared wiik  tWaic^rerages  of  the  preceding  22  years. 

Tk^meMi  kM^  sight  temperatate  of  the  air  was  3F  in  defect  ia 
July,  i^  in  excess  in  August,  and  3®  in  defect  in  September. 

The  mean  temperature  of  the  air  was  i^  ia  defect  in  July,  i^  in 
excess  in  August,  and  3i°  in  defect  in  September. 

The  mean  temperature  of  the  dew-point  was  2®  in  defect  in  July, 
0°*5  in  defect  in  August,  and  4^*3  in  defect  in  September.  Tho 
degree  of  humidity  was  below  its  average  value. 

The  pressure  of  the  atmosphere  in  each  month  was  slightly  in 
excess  in  July,  and  a  little  below  the  average  in  August  and  Sep- 
tember. 

The  fall  of  rain  in  July  was  0-9  inch,  in  August  1*8  inch,  and  in 
September  3*2  inches ;  the  total  fall  for  the  quarter  was  5-9  inches, 
being  1-6  inch  below  the  average  of  the  preceding  47  years. 

The  temperature  of  vegetation  as  shown  by  a  thermometer  placed 
on  grass  was  below  30°  on  4  nights,  between  30°  and  40°  on  26 
nights,  and  above  40°  on  the  other  62  nights. 

The  mean  temperature  of  the  air  at  Greenwich  in  the  three 
months  ending  August,  constituting  the  three  summer  months,  was 
60°-3,  being  0°*2  above  the  average  of  the  preceding  92  years. 
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(    IV    ) 
ON 

THE   METEOEOLOGY   OF   ENGLAND 

DUBINa 

THE  QUARTER  ENDING  DECEMBER  81,  1868. 

By    JAMES   GLAISHER,    Esq.,    F.E.S., 

BBC.  Of  THB  BRITI8H  MSTBOSOLOaXGAL  80CUBTT. 


Till  October  9th;  the  weather  was  alternately  warm  and  cold;  on 
the  lOlh  a  warm  period  set  in,  continuing  to  the  22nd,  the  average 
daily  excess  being  nearly  6*^ ;  thence  to  November  13th  the  tem- 
perature was  variable,  ihe  average  daily  deficiency  being  rather 
more  than  1°.  For  the  remaining  48  days  of  the  quarter  the 
temperature  was  greatly  above  the  average,  the  excess  amounting  to 
4i®  daily.  The  period  from  October  30th  till  December -4th  was 
unusually  stormy. 

The  mean  high  day  temperature  was  about  the  average  in  October, 
2°  in  excess  in  November,  and  3^*4  in  excess  in  December. 

The  mean  low  night  temperature  was  2®*1  in  excess  in  October, 
2°*9  in  excess  in  November,  and  1^*1  in  excess  %i  December. 

The  mean  temperature  of  the  air  was  1°  in  excess  in  October, 
1°'75  in  excess  in  November,  and  neatly  3°  in  excess  in  December. 

The  mean  temperature  of  the  dew-point  was  1^*25  in  excess  in 
October,  2°*5  in  excess  in  November,  and  1^-5  in  excess  in  December ; . 
the  degree  of  humidity  being  about  its  average  in  October  and 
November,  and  below  in  December. 

The  pressure  of  the  atmosphere  was  a  little  below  its  average  in 
October,  and  a  little  above  in  November  and  December. 

The  fall  of  rain  was  1*7  inch  in  October,  1*8  inch  in  November, 
and  ri  inch  in  December.  The  total  fall  for  the  quarter  was  4-6 
inches,  being  2^  inches  below  the  average  of  the  preceding  46 
years. 

The  temperature  of  vegetation  was  below  30°  on  28  nights; 
between  30°  and  40°  on  36  nights ;  and.above  40°  on  28  nights. 

The  mean  temperature  of  the  air  at  Greenwich  in  the  three 
months  ending  November,  constituting  the  three  autumn  months,  was 
o0°-3,  being  0°*9  above  the  average  of  the  preceding  92  years. 
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(    VI    ) 


STATE  OF  THE  PtTBLIC  HEAIiSra. 

1st  Quarter, — The  total  number  of  deaths  in  the  quarter  was  112,384 
against  101,232  and  92,225  in  the  two  previous  summer  quarters. 
In  the  same  quarter  of  1860  it  was  only  86,312 ;  and  if  last  summer 
had  been  as  healthy,  at  least  23,000  persons  would  haye  been  Mving 
when  autumn  came  whose  deaths  had  then  be^i  registered.  The 
annual  rate  of  mortality  in  the  quarter  was  2*166  per  cent,  of  the 
population,  against  the  summer  average  of  1*982  per  cent.  In  the 
country  districts  the  mortality  was  1*864  (the  average  being  1*694)  ; 
whilst  in  urban  populations  it  was  2*404  (the  average  being  2*329). 

2nd  Quarter. — The  number  of  deaths  in  the  three  months  .ending 
31st  December  was  116t,299.  The  death-rate  was  2*226  per  cent. 
(against  an  at^erage  of  2*178).  In  the  principal  towns  the  rate  of 
mortality  was  2*46  per  cent,  (about  the  average) ;  and  in  the  smtdl 
towns  and  country  parishes  1*94  per  cent,  (or  rather  above  the 
average).  475,582  deaths  were  registered  in  the  year,  the  mortality 
being  at  the  rate  of  2*314  per  cent,  against  2*211,  the  averc^e  of  the 
previous  ten  years. 


PEICaS  OF  PROVISIONS. 

1st  Quarter. — -The  average  price  of  wheat  was  45s.  7d,  per  quarter, 
which  is  less  than  at  any  other  time  since  March,  1860 ;  in  the  Sep- 
tember quarter  of  last  year  the  price  was  565.  10 J.  The  avenge  of 
the  highest  and  lowest  prices  of  beef  at  Leadenhall  and  Newgate 
Markets  was  5%d.  per  lb.,  and  of  mutton  5id.  Best  potatoes  ranged 
from  70s.  to  105s.  per  ton  at  the  Waterside  Market,  Southwark; 
they  were  cheaper  than  they  had  been  at  the  same  place  at  any 
pi-evious  time  since  the  same  quarter  of  1859. 

2nd  Quarter. — The  average  price  of  wheat  in  the  three  months 
was  40s.  6d,  per  quarter,  which  is  less  by  18s.  9d.  than  in  the  corre- 
sponding period  of  1861,  and  less  by  7s.  Sd.  than  in  that  of  1862. 
The  average  price  of  beef  at  Leadenhall  and  Newgate  Markets  was 
bj^,  per  lb.,  mutton  6c?. ;  both  being  the  same  as  in  the  correspond- 
ing quarter  of  1862.  The  average  price  of  the  best  potatoes  at  the 
Waterside  Market  was  70s.  per  ton,  which  is  less  by  30s.  than  it 
—as  in  the  last  quarter  of  the  previous  year. 


(  Vll'  ) 


THE  PBICE  OF  FROVISIONS. 

Tbfr  iLTKBAOK  Paioxs^f  CoDBols,  of  Wbeat,  Moat,.sa]d  Potatoes;  mliso  the  avesagi 
qpnanvrr  of  Wlteat  add  and  imported  weeklj,  in  each  of  the  ISme  Quarten 
•Bding  DecemHtf  31, 1863. 


Beluiu.* 


Jrv«rage  number  of 
Quartcra  weekly. 


ATerage  Prices  of 


Heat  per  Ih.  at  Leadenhall 

aad  Newgate  Markets 

(by  the  Carcase). 


Beef. 


Mutton. 


Best 
Fuatoes 
per  Ton 

at  Waterside 
Market. 

Soutllwark. 


I3X,40O 

132,882 
136,230 

158,095 

I39»429 
106,633 

157*581 
145,823 


4rf.r-6H 

Mean5ldf. 

4rf.— 6irf. 
14eaB5^. 

Mean  5<f» 

Mean  5^1^ 

4</.— 6i</. 
Mean  5^. 

4//.— 6K 
Mean  5Jc/. 


Mean  5{i/. 

4i^.-6H 
Mean  ^jd. 

Ad.—eid, 
Mean  5^</. 


4|rf.— efrf. 
Means  5  Jc/. 

4l</.-6irf. 
Mean  5|e/. 

5rf.-7A 
Mean  6^. 

5J<i-7rf. 
Mean  bid. 

Sid.-6id. 
Mean  62/. 

5rf.-7rf. 
Mjean  6d, 

4!rf.-6Jrf. 
Mean  5f  </. 

4i</.— 6irf. 
Mean  5  j^. 

5rf.-7A 
Mean  6</. 


no*. — 130*. 
Mean  120s.. 

r30«. — 15  5«. 
Mean  1429.6^, 

rSoa. — 200S. 
H^an  1 90s. 

loos. — 130?. 
Mean  115s. 

90s. — no*. 
Mean  iocs. 

1 20s.— 13  cs. 
Mean  1235. 

iros. — I3CS. 
Mean  i2cs. 

70s-. — 105  s. 
Mean  87s.  C^ 

60s. — 80s. 
Mean  701;. 


•  2I0TB. — ^The  total  number  of  quAVters  of  wheat  sold  in  England  and  Wales  for  the  13  weekt 
ending  Deoember  31st,  1861,  was  1,466,525 ;  for  the  13  weeks  ending  March  31st,  1862, 964,121 
Cm-  tiie  13  weeks  ending  Jane  30th,  1862,  763,463;  for  the  13  weeks  ending  Septcmbe: 
30th,  1862,  748,702;  for  the  13  weeks  ending  Decwnber  31st,  1862,  1,111,787;  for  tlie  U 
I  coding  Mardi  31st,  1863, 985,649 ;  for  the  13  weeks  ending  June  30th,  1863,  1 ,073,126 
the  13  weeks  ending  September  30th,  1863,  960,936;  and  for  the  13  weeks  endin] 
3l8t,  1863,  1,474,160.  The  total  number  of  quarters  altered  for  Home  Con 
was  respeetiiiely,  1,579,241;  1,727,464;  1,770,998;  3,838,584;  3,355,239 
M13;585;  1,386,233;  2,p48,56S;  and  l,895,705w 
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THE  IIETEOEOLOGY  OF  EXGLAl 

Bt  JAMZS  GLAlSEZi.   r*4-   r.K.s^ 


Tzx  ja^  I  Vo  iLc^d  wia.  Ti»ry  XTt*  ^voKaer  ix  :ae  shbcil  all 
thjft  ccnssT-  wiicc.  iki  v^jciziied  i:r  jcvenZ.  wieeka;.  At 
"r^ — !-^.y  cf  ^iiLiarj  Ifff4  tbc  -w^^ari^r  liiaaso^  xni  iiU  ibe  ? 
Tna  €32eefeKi7  ccIiL  ATT^nci:^  a  iaily  iiHiirfisacy  c£  St".  On 
I  'ti  A  p€rii:<i  cf  worm.  Cinrr^  laji  i:>S7'  w^^saer  set  ia.  and 

^.TL  FelirTarj  4  a  ccLi  r<mcd  i«  ra.  ^agt^aa^  -zEL  '±ii  11^ :  fire  < 
w^rsi  wsadier  f-iZcwec,  cZL«iiic  tie  I:iL:  lie  ^ilx  excess, 
ce&rij.  Ttgcl  Frrbnsanr  I7:a  ^2ifr  woftizasr  was  ^ftlx^^iedier  win 
ami  the  xvenz^  d»£Ij  cef.::«icj  5:r  !•?  cSiT^  «*«?-yi^  Marcl 
w^i  4i*  From.  Hxrei  4  to  15  tie  w'c&iier  w»  wum,  witi 
exce»  cf  2J-  diCj :  frrci  Mir-:!i  1-5  to  tie  i?2ii  c£  die  qiarter 
dtBcii&tcj  w^s  2^.  Daring  the  ^T&&r:er  t^sie  wis  «a  unui 
number  of  alieznaskos  in  rempersHLne^ 

Tins  Euean  b%?i  diy  tenir^rjknire  wtis  bekw  iLe  ^ftTer^e  to 
amcTdt  cf  I"-:*.  o'-T?,  and  0"^'4  r«^«5^:riT>»Iy  ia  ibese  tiiree  mon 
Tte  mean  low  nignt  remrerriixire  ink?  l^Icw  the  'aTerage  to 
amoimi  of  I"-v,  2^-4.  and  1H>  r^^^p^ctiTvIy.  Therefore  both 
days  and  rightg  were  otld  in  tfce^e  three  months 

The  mean  temperature  of  the  air  in  Janisanr  was  1**S,  in  1 
roary  2^*9,  and  in  March.  0"'7  below  the  Te:?rectiTe  averages  of 
preceding  23  years. 

The  mean  temperatnre  of  the  dew-point  wais  4'^?,  S^-o,  and 
below  the  averages  of  the  preceding  23  years^ 

The  degree  of  humidity  was  le:5s  than  its  average  in  January 
February,  and  a  little  above  in  Mareh. 

The  pressure  of  the  atmoi^here  was  a  little  more  than  i  in.  in  ex 
in  January,  sc»mewhat  in  defect  in  February,  and  aK>ut  i  in.  in  Ma 

The  fall  of  rain  was  in  defect  in  January  and  February  to 
amount  of  0-9  in.  and  OS  in.  respectively,  and  in  excess  to 
amount  of  1*2  in.  in  March. 

The  mean  temperature  of  the  air  at  Greenwich  in  the  tl 
nr/nths  ending  February,  constituting  the  three  winter  months, 
ZS'"6j  being  O^-T  above  the  average  of  the  preceding  93  years. 
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(    XII    ) 
ON 

THE   METEOROLOGY   OF   ENGLAND 

DURINQ 
THE  QUARTER  ENDING  JUNE  80,  1864. 

By    JAMES   GLAISHER,    Esq.,    P.R.S., 

8B0.  or  TRB  BRITISH  MKTBOCOLOOICAL  80CIXTT. 


The  quarter  ending  March  closed  with  cold  and  changeable 
weather,  which  continued  to  the  8ih  of  April ;  the  average  daily 
deficiency  from  March  16,  to  April  8,  was  1°'8.  A  warm  period 
set  in  on  the  9th,  and  continued  to  May  22  ;  the  excess  for  these 
44  days  was  3i°  nearly.  From  May  23  to  the  end  of  the  quarter 
the  weather  was  cold,  with  the  exception  of  June  6  to  10 ;  the 
deficiency  for  the  39  days,  ending  June  30,  amounted  to  2  J°  nearly 
daily. 

The  mean  temperature  of  April  was  48®'2,  being  l°-7  above  the 
average  of  the  preceding  23  years. 

The  mean  temperature  of  May  was  53°-8,  being  0°'9  above  the 
average  of  23  years. 

The  mean  temperature  of  June  was  57°'4,  being  1®*7  below  the 
average  of  23  years. 

The  mean  high  day  temperatures  for  the  months  of  April,  May, 
and  June  were  58°-3,  64°-8,  and  69'*-5,  being  l''-3  above,  0'*-3  below, 
and  l°-4  below  their  respective  averages.  The  mean  low  night 
temperatures  for  these  three  months  were  40%  44°*9,  and  49**'l,  being 
1°'3  above,  0°'7  below,  and  1°-1  below  their  averages  respectively. 
Therefore  both  the  days  and  nights  were  warm  in  April,  and  cold 
in  May  and  June. 

The  mean  temperature  of  the  dew-point  was  0°'2  below  its 
average  in  April,  was  its  average  in  May,  and  2***1  below  it  in  June. 

The  degree  of  humidity  was  very  uniform,  and  always  its 
average. 

The  pressure  of  the  atmosphere  was  in  excess  in  the  months  of 
April  and  May ;  in  the  former  to  less  than  0*2  in.,  and  in  the  latter 
to  less  than  O'l  in. ;  in  June  it  scarcely  differed  from  its  average. 

The  fall  of  rain  was  in  defect  in  each  month.  It  was  0*7  in.  in 
April,  being  1*1  in.  too  small ;  1-9  in.  in  May,  being  0-2  in.  in 
defect ;  and  0*9  in.  in  June,  or  1  in.  below  the  average. 

The  mean  temperature  of  the  air  at  Greenwich  in  the  three 
months  ending  May,  constituting  the  three  spring  months,  was 
47°"8,  being  1®'3  above  the  average  of  the  preceding  93  years. 
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(    XIV    ) 


STATE  OP  THE  PUBLIC  HEALTH. 

1st  Quarter. — ^The  deaths  greatly  exceeded  the  average  mimber. 
Seldom  has  a  winter  been  more  fatal ;  for  143,030  deaths — 1572 
a  day — were  registered  in  ninety-one  days,  including  the  additional 
day  of  leap  year,  for  which  due  correction  is  made.  The  mortality 
was  at  the  rate  of  2*773  per  cent. ;  whereas  the  average  of  the 
season  in  the  preceding  ten  years  was  2*490  per  cent. ;  thus  the 
rate  was  nearly  28  instead  of  25  in  1000.  14,698  persons  died  in 
excess  of  the  average  number.  Since  1842  it  is  only  in  the  two 
winters  (1847-48)  after  the  potato  failure,  and  in  the  winter  of  the 
Crimean  war  (1855),  that  the  country  has  experienced  any  higher 
rates  of  mortality.  The  winter  death-rate  per  1000  was  2*850,  and 
2*794  in  the  former  years,  2-910  in  1855,  and  2*773  in  1864. 
London  suffered  to  an  extraordinary  extent,  and  is  accoimtable  for 
a  large  share  of  the  increase.  The  average  annual  rate  of  the 
winter  quarter  in  London  is  2*577  per  cent.,  but  in  the  last  winter 
quarter  the  rate  becomes  3*088,  or  '511  above  the  average.  The 
funerals  increased  in  the  proportion  of  five  to  six. 

2nd  Quarter, — The  deaths  which  were  registered  in  the  quarter 
that  ended  on  June  30  amounted  to  116,899.  The  number  is  above 
the  average  of  the  deaths  in  the  months  of  April,  May,  and  June ; 
but  it  is  less  than  the  number  of  deaths  which  were  registered  in 
the  corresponding  quauter  of  the  previous  year,  and  less  by  26,131 
than  the  deaths  in  the  three  first  fatal  winter  months  of  this  year. 
Then  1572  deaths  were  registered  daily ;  in  the  present  quarter  the 
daily  deaths,  have  been  1284.  The  mortality  has  been  at  the  rate 
of  2*260  in  100  living,  or  *073  above  the  aveAge  of  the  spring 
quarters  of  the  previous  ten  years.  The  mortality  of  the  town 
populations  has  been  at  the  rate  of  2*369,  and  of  the  country  popu- 
lations 2*110  per  cent.:  thus  the  towns  lost  18,392  lives,  and  the 
country  10,000  lives,  in  excess  of  the  deaths  which  would  have  been 
registered  had  the  mortality  been  at  the  rate  prevailing  in  the  least 
unhealthy  districts  of  England  and  Wales.  As  a  general  rule  the 
three  spring  months,  April,  May,  June,  are  healthier  than  winter, 
ind  somewhat  less  healthy  than  the  summer  in  ordinary  years. 
They  express  very  closely  the  average  mortality  of  the  year.  Thus 
the  average  annual  mortality  per  cent,  in  ten  years  (1854-63)  was 
2*214,  and  in  the  ten  springs  of  those  years,  2*187;  it  was  less  in 
the  spring  quarters  by  *027. 


(    XV    ) 


PEICE  OF  PEOVISIONS. 

1st  Quarter. — ^Meat  more  than  maintained  its  price,  but  both  wheat 
and  potatoes  were  unusually  cheap.  The  mean  of  the  lowest  and 
highest  prices  of  beef  as  sold  at  Leadenhall  and  Newgate  was  5id. 
tuffjoast  Sid,  in  the  same  quarter  of  the  two  preyious  years ;  and 
of  mutton  the  mean  price  was  6id,  which  is  also  higher  than  in 
either  of  the  two  corresponding  periods.  Wheat  declined  to  40s.  4d. 
per  quarter,  each  period  of  three  months  since  September  1862 
having  witnessed  more  or  less  fall  in  the  price.  From  the  date  just 
specified  the  fall  has  caused  a  difference  of  I65.  6d.  per  quarter. 
Best  potatoes  have  fallen  to  a  mean  price  of  625.  6d.  per  ton  at 
Sonthwark  against  double  that  price  in  the  first  three  months  of 
last  year. 

2nd  Quarter. — Wheat  was  unusually  cheap.  Its  average  price  in 
the  three  months  was  39s.  7d.  per  quarter.  In  the  corresponding 
period  of  1862  it  was  06s.  Sd. ;  in  that  of  1863  it  was  46s.  2d..  The 
mean  of  the  highest  and  lowest  prices  of  beef  as  sold  by  the  carcase 
in  Leadenhall  and  Newgate  was  bid.  per  lb.,  and  the  same  as  in  the 
Jnne  quarter  of  last  year.  Of  mutton  the  mean  price  was  d^d.^ 
being  higher  than  in  the  same  season  of  1862-63.  The  best 
potatoes  were  sold  from  21.  to  3?.  per  ton  in  Southwark.  The  price 
was  less  than  half  of  that  for  which  they  had  been  obtained  in  the 
spring  of  last  year,  and  still  lower  in  proportion  to  the  price  of 
1862.  The  working  classes  enjoyed  cheap  markets  for  supplying 
themselres  with  the  chief  necessaries  of  life. 


L. 


(    XVI    ) 


THE  PEICE  OF  PEOVISIONS. 


The  AVERAGE  Prices  of  Consols,  of  Wheat,  Meat,  and  Potatoes ;  also  the  a.veragb 
Quantity  of  Wheat  sold  and  imported  weekly,  in  each  of  the  Nine  Quarters 
ending  June  30,  1864. 


Average 

Price 

of 

Consols 
(for 

Money). 

Average 

Price  of 

Wheat  per 

Quarter 

in 
England 

and 
Wales. 

Wheat  mM 

Wheat  and 

WhPAi  Flnnr 

Average  Prices  of 

Qaarters 
ending 

JS^^'^^H    .  entered  tor' 
Cities  and            hI««« 

Meat  per  lb.  at  LeadenhaU 

and  Newgate  Markets 

(by  the  Carcase). 

Beet 
Poutoes 
per  Ton 

at  Waterside 
Market, 

Southwark. 

Average  number  of 
Quartera  weekly. 

Beef. 

Mutton. 

1863 
Jane  30 

Sept.  30 

Dec.  31 

1863 
Mar.  31 

Jane  30 

Sept  30 

Dec.  31 

1864 
Mar.  31 

June  30 

£. 
931 

931 

93J 

9n 

93i 
93 

92J 

91 
911 

s.    d, 
56     8 

56  10 

48     3 

46     7 
46     3 

45     7 
40    6 

40    4 
39    7 

58,738 
57,592 
85,523 

75t8^9 

83,458 

73,920 

113,397 

99,013 
92,569 

136,330 
295,276 
358,095 

139,429 
106,633 
157,582 
^45,823 

138,523 

100,103 

4^.— 6rf. 
Mean  sd, 

4H— 6irf. 
Mean  5^  J. 

4^.— 6}(/. 
Mean  Sid. 

4//.— 6i(f. 
Mean5id. 

4l</.— 6W. 
Mean  sH 

4irf.-6H 
Mean  sid. 

Ad.-^id. 
Mean  sid. 

4id.^id. 
Mean  sid. 

4i<f.— 6K 
Mean  sld. 

Sd.-ld. 
Mean6(/. 

Sld.-7d. 
Mean  6ld. 

5K-6f(f. 
Mean6</. 

Sd.^7d. 
Mean  6d. 

4jrf.-6J(f. 
Mean  sid. 

4f</.— 6W. 
Mean5jd 

Sd.^7d. 
Mean  Sd. 

5K-7rf. 
Mean  6|(/. 

Mean  6^1 

l80«.— 200S. 

Mean  190s. 

1005. — i3o«. 
Mean  ii5«. 

90S.— iios. 
Mean  ioo«. 

I30S.— 130*. 
Mean  125s. 

iio«.— i3o«. 
Mean  i2o«. 

7ot.— io5«. 
Mean  87«.  6cf. 

6o«.— 8o«. 
Mean  70s. 

55*.— 7o«. 
Mean62«.  6</. 

40S.— 6o». 
Mean  50s. 

Col. 

T 

3 

3 

4 

5 

6 

7 

*  Note. — The  total  namber  of  quarters  of  wheat  sold  in  England  and  Wales  for  the  13  weeks 
ending  June  30th,  1862,  was  763,463 ;  for  the  13  weeks  ending  September  SOth,  1862, 
748,702 ;  for  the  13  weeks  ending  December  31st,  1862,  1,111,787;  for  the  13  weeks  ending 
March  31st,  1"863,  985,649 ;  for  the  13  weeks  ending  June  30th,  1863, 1,073,126 ;  for  the  13 
weeks  ending  September  30th,  1863,  960,956  ;  for  the  13  weeks  ending  December  31st,  1863, 
1,474,160;  for  the  13  weeks  ending  March  3l8t,  1864,  1,287,171;  and  for  the  13  weeks 
ending  June  30th,  1864,  1,203,406.  The  total  number  of  quarters  entered  for  Home  Con- 
sumption in  the  same  period  was  respectively,  1,770,998;  3,838,584;  3,355,239;  1,812,585; 
1,386,233  ;  2,048,568 ;  1,895,705 ;  1,800,806 ;  and  1,301,323. 
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1. — Agricultural  Progress  and  the  Royal  Agricultural  Society, 
By  H.  S.  Thompson,  M.P. 

The  Royal  Agricultural  Society  was  formed  in  1838,  and  inscribed 
on  the  title-page  of  its  Journal  the  significant  motto  "  Practice 
with  Science  J*  The  present  volume  will  end  the  first  series  of 
that  publication,  and  the  occasion  seems  a  fitting  one  for  review- 
ing and  registering  the  results  which  Practice,  aided  by  Science, 
has  been  able  to  accomplish  during  the  intervening  quarter  of  a 
oentary. 

The  period  in  question  has  been  remarkable  for  several  events, 
each  of  which  has  left  its  distinctive  mark  upon  British  agricul- 
ture, and  any  attempt  to  chronicle  the  progress  of  agricultural 
improvement  since  1838  would  be  incomplete  and  even  deceptive 
if  it  did  not  point  out  the  important  consequences  resulting  from 
the  adoption  of  free  trade,  the  rise  and  progress  of  the  railway 
system,  and  the  application  of  steam  power  to  the  operations  of 
husbandry. 

Before  entering  on  these  and  other  important  questions  con- 
nected with  the  subject  before  us,  it  will  be  proper  to  give  a  brief 
account  of  the  progress  and  present  position  of  the  Royal  Agri- 
,    cultural  Society  itself. 

Commencement  and  Progress  of  the  Royal  Agricultural  Society. — 

The  commencement  of  the  Society  took  place  during  one  of  those 

recurring  fits  of  associative  activity  to  which  Englishmen  are 

periodically  prone.      The  Yorkshire   Agricultural  Society    (for 

many  years  our  largest  provincial  Agricultural  Society,  with  a 

prize-list  of  800Z.  to  1000/.  per  annum)  was  formed  in  1837  ;  the 

I        Royal  Agricultural  Society  in  1838  ;  the  Royal  Irish  Improve- 

I       ment  Society  in  1841.    The  formation  of  these  and  numerous  other 

I       local  societies  within  a  very  brief  period,  and  on  an  unusually 

I      extended  scale  both  as  to  numbers  and  resources,  was,  in  fact,  the 

B      application  io  agriculture  of  the  same  tendency  to  organise  com- 

B     pmiet  which  was  so  strongly  developed  about  that  time,  and 
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culminated  in  the  railway  mania  of  1845-46.  Fortunately  for 
agriculture,  there  were  no  premiums  to  be  realized  by  joining 
these  societies,  so  that  they  were  not  pushed  beyond  their  legiti- 
mate limits,  and  have  been  productive  of  unmixed  benefit. 

Agiicultural  societies  had  been  triqd  at  a  much  earlier  date. 
"The  Bath  Society  for  the  encouragement  of  Agriculture,  Arts, 
Manufactures,  and  Commerce  within  the  Counties  of  Somerset, 
Wilts,  Gloucester,  and  Dorset,  and  the  City  and  County  of 
Bristol,"  was  formed  in  1777.  This  society  claims  to  be  the 
earliest  agricultural  society  founded  in  Great  Britain.  The  High- 
land Society  (Scotland)  was  constituted  in  1784,  and  received  a 
Royal  Charter  in  1787.  The  Charter  of  the  English  Board  oi 
Agriculture  is  dated  August  23,  1793.  These  and  other  minor 
societies  have  doubtless  been  productive  of  much  benefit  in  theii 
respective  localities,  and  can  boast  of  the  names  of  many  patriotic 
and  eminent  men  who  enlisted  in  their  ranks  ;  but  the  times  were 
not  favourable  for  the  development  of  such  institutions,  and  all  oi 
them  fell  far  short  of  the*  dimensions  and  wide-spread  usefulness 
attained  by  the  later  societies,  and  by  some  of  the  older  institu- 
tions themselves  when  reorganised  at  a  later  date. 

The  cause  of  this  is  obvious.  So  long  as  agricultural  societies 
had  fixed  places  of  meeting^  and  the  stock  and  implements  in- 
tended for  exhibition  were  conveyed  over  the  ordinary  roads, 
they  drew  their  supplies  from  such,  limited  areas,  that  theii 
showyards  were  very  indifferently  furnished,  and  were  only 
attractive  to  the  residents  in  their  immediate  neighbourhood. 
From  the  paucity  of  their  visitors  the  receipts  were  small,  and 
their  funds  consequently  insufficient  to  admit  of  their  offering 
such  prizes  as  would  tempt  more  distant  owners  of  stock  to  face 
the  cost  and  risk  of  lengthened  travel.  The  societies  were  thus 
compelled  to  trust  more  to  donations  and  subscriptions  than  tc 
the  popularity  of  their  shows  as  their  chief  source  of  revenue. 
Energetic  managers  and  liberal  patrons  may  for  a  time  supply  the 
place  of  more  general  support ;  but  when  the  zeal  or  the  strength 
of  a  few  public-spirited  individuals  fails,  societies,  so  sup- 
ported, are  either  given  up  or  fall  into  a  state  of  chronic  inaction, 
and  it  would  be  easy  to  prove  from  the  annals  of  these  earlj 
days  that  in  order  to  be  permanently  useful  all  such  societies 
must  be  self-supporting.  Even  the  Board  of  Agriculture,  with 
its  perpetual  Charter  and  Parliamentary  grant,  formed  no  excep- 
ion  to  this  rule ;  and  notwithstanding  the  talent  and  energy  with 
which  for  a  time  its  operations  were  conducted,  and  the  prestige 
-ttach*ing  to  the  honoured  names  of  its  president.  Sir  J.  Sinclair, 
^nd  its  secretary,  Arthur  Young,  on  the  extinction  of  its  Parlia- 
mentary grant  in  1819,  the  Board  was  reduced  to  the  last  stage  of 
i^^ht  ]*«iovi  and  '^W  ^  natural  '^'^th  shortly  after. 
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At  the  time  of  the  renaissance  of  these  societies  tlie  migrator}' 
principle  was  generally  adopted.  The  Hi^j^hland  Society,  which 
was  reorganized  in  1834  under  the  more  extended  title  of  "  The 
Highland  and  Agricultural  Society  of  Scotland,"  was  probably  the 
first  to  adopt  this  system,  which  was  followed  by  the  Yorkshire 
Society  in  1837,  by  the  Royal  Agricultural  Society  in  1838,  and 
subsequently  by  the  Royal  Irish  Improvement  Society,  and  some 
few  of  the  leading  provincial  associations.  The  importance  of 
not  visiting  the  same  district  twice,  except  at  an  interval  of  some 
years,  can  scarcely  be  overrated,  as  by  this  means  new  exhibitors, 
new  visitors,  and  new  contributors  to  the  expenses  of  the  meetings 
are  annually  secured,  and  it  is  notorious  that  a  life  and  activity 
have  thus  been  infused  into  these  Meetings,  of  which  previously 
they  were  in  great  need. 

Second  only  in  importance  to  the  migratory  principle  has  been 
the  rapid  extension  of  the  railway  system,  by  which  stock,  imple- 
ments, and  visitors  have  been  conveyed  to  these  shows  in  much 
less  time  and  at  much  smaller  cost,  and  therefore  from  much 
greater  distances  and  in  much  larger  numbers.  The  increased 
receipts  thus  obtained  for  admission  to  the  showyards  have  fur- 
J^hed  means  for  the  offer  of  larger  prizes,  and  thus  increased  the 
attractions  of  subsequent  exhibitions,  so  that  the  improved  mode 
of  conveyance  afforded  by  railways,  and  the  improved  policy  of 
changing  the  places  of  meeting,  have  during  the  last  twenty- 
fi^e  years  fostered  and  developed  these  associations  to  an  unpre- 
cedented extent,  the  published  list  for  the  present  year  containing 
tke  names  of  no  less  than  358  agricultural  societies  in  Great 
Britain  and  Ireland. 

The  circumstances  which  favoured  the  formation  of  the  Royal 
Agricultural  Society  having  been  thus  briefly  described,  its  pro- 
Jfess  will  be  best  perceived  by  inspecting  the  accompanying 
•^tistical  tables,  which  give  the  leading  facts  of  its  history  in  a 
^^ODttpendious  form. 

Statistics  of  the  Royal  Agricultural  Society. — Table  (A.)  shows 
tbe  number  of  its  members  and  its  annual  income  and  expendi- 
ble (irrespective  of  the  country  meetings),  commencing  with 
1841,  the  first  year  in  which  the  Society's  balance-sheet  and  list 
of  members  were  sufficiently  complete  to  be  of  any  .value  in  a 
comparative  point  of  view.  Some  explanatory  remarks  are,  how- 
ler, required  to  prevent  misconceptions. 

In  column  2  will  be  found  the  number  of  members  on  the 
Society's  books  in  each  year  at  the  time  of  the  annual  meeting  in 
M»y.  These  figures  give  an  average  of  5522  for  the  whole 
l^nod,  A  considerable  deduction  must,  however,  be  made  on 
*00oait  of  those  members  who  allowed  their  names  to  remain  on 
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the  books,  but  who  refused  fo  pay  their  subscriptions  when  in 
arrear,  on  the  ground  that  they  had  ceased  to  be  members  of  the 
socifBty.  During"  the  earlier  portion  of  the  period  under  con- 
sideration the  necessity  for  prompt  measures  in  such  cases  was 
not  fully  recognised ;  but  in  December,  1845,  the  arrears  having 
reached  the  large  amount  of  6726/.,  it  became  necessary  to  take 
decisive  steps,  and  in  the  following  year  the  names  of  789  mem- 
bers were  struck  out  of  the  Society's  books.  The  necessity  that 
had  thus  arisen  for  purging  the  list  of  the  names  of  those  whose 
membership  was  only  nominal,  will  explain  the  apparently  large 
falling  off  in  the  Society's  numbers  which  took  place  in  1847  and 
on  one  or  two  subsequent  ocq^.sions.  After  making  these  deduc- 
tions, it  will  be  found  that  the  Society's  list  of  subscribers  has 
varied  but  little  during  this  long  period,  and  that  the  average 
number  has  been  about  5000. 

Column  3  shows  the  receipts  from  annual  subscriptions  and  the 
compositions  paid  by  life  members.  The  explanation  given  of 
the  figures  in  column  2  will  also  account  for  great 'fluctuation  in 
the  amounts  received  under  this  head.  In  1860,  for  example,  no 
less  than  2165/.  of  arrears  were  paid  up.  Without  this  explana- 
tion it  would  be  strange  indeed  to  find  that  the  subscriptions 
received  this  year  more  than  doubled  those  of  1859,  though 
the  number  of  members  had  varied  but  little.  In  order,  theren 
fore,  to  form  a  fair  estimate  of  the  Society's  income,  it  becomes 
necessary  to  take  an  average  of  the  whole  period,  which  shows  an 
annual  revenue  from  this  source  of  5491/. 

The  only  other  source  of  permanent  income  consists  of  the  divi- 
dends on  the  investments  which  the  Society  has  been  able  to  make 
from  time  to  time  in  government  securities.  These  dividends 
appear  in  column  4,  and,  adding  the  figures  in  this  to  those  in 
the  preceding  column,  we  arrive  at  the  totals  in  column  5,  which 
show  that  the  society  has  possessed  an  average  gross  income  of 
5800/.  per  annum. 

Turning  now  to  the  expenditure  side,  we  find  in  column  6  that 
the  whole  cost  of  management  has  been  defrayed  for  1735/.  per 
annum,  including  the  repair  and  maintenance  of  the  house  in 
Hanover-square,  also  rates,  taxes,  salaries,  office  charges,  and 
sundries. 

The  net  cost  of  the  Journal  is  given  in  column  7.  This 
is  made  up  of  the  charges  for  paper,  printing,  and  advertising, 
payments  for  prize  essays  and  literary  contributions,  in- 
cluding the  editor's  salary,  but  deducting  the  proceeds  of  the 
sale  of  the  Journal.  It  is  satisfactory  to  find  that  the  average 
charge  on  account  of  the  Journal  for  the  last  ten  years  has 
been  less  than  the  average  annual  cost  during  the  preceding  ten, 
notwithstanding  the  additional  payments  for  editorship  during 
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Xmnbcr 

of 
Members. 

Rbcbipts. 

EXPEKDITUBE. 

Tew^." 

SabKriptions. 

lodading 

Compositioos 

of  Life 

Uemben, 

Divi- 
dends 

00 

Stock. 

Tot  At. 

Manage- 
ment. 

Jom-nal, 

Che- 
mical 

and 
Veteri- 

Grauts. 

Total. 

1. 

SL 

S. 

4. 

6. 

6. 

7. 

8. 

9. 

£. 

£. 

£. 

£. 

£. 

£. 

£. 

1841 

4,595 

5,818 

200 

6,018 

1,882 

i,6ii 

3,493 

1842 

5,834 

5,884 

214 

6,098 

2,087 

1,543 

..  ^ 

3,630 

1848 

7,000 

6,628 

245 

6,873 

2,742 

1,242 

3,984 

1844 

6,927 

7,117 

320 

7,437 

1,826 

2,095 

3,921 

1845 

6,933 

6,342 

251 

6,593 

1,791 

1,611 

3,402 

1846 

6,971 

7,040 

221 

7,261 

2,052 

2,891 

120 

5,063 

1847 

6,391 

6,365 

271 

6,636 

1,676 

2,126 

310 

4,112 

1848 

6.335 

5,211 

312 

5,523 

1,635 

1,765 

430 

3,830 

1849 

5,512 

6,372 

280 

6,652 

1,622 

2,059 

450 

4,131 

1850 

5,261 

6,083 

321 

6,404 

1,605 

1,976 

413 

3,994 

1851 

5,121 

5,953 

321 

6,274 

1,349 

1,715 

600 

3,G64 

1852 

4,981 

5,244 

334 

5,578 

1,482 

1,710 

700 

3,892 

1853 

4,923 

4,801 

327 

5,128 

1,402 

1,794 

826 

4,022 

1854 

5,177 

5,053 

335 

5,388 

1,429 

1,327 

606 

3,362 

1855 

4,882 

S,449 

261 

3,710 

1,763 

1,224 

691 

3,678 

1856 

4,979 

5,156 

259 

5,415 

1,962 

976 

600 

3,538 

1857 

5,068 

3,728 

265 

3,993 

2,115 

1,119 

817 

4,051 

1858 

5,146 

5,339 

282 

5,621 

1,699 

1,563 

472 

3,734 

1859 

5,161 

3,027 

289 

3,316 

1,255 

1,586 

625 

3,466 

1860 

,  5,165 

6,398 

319 

6,717 

1,592 

1,610 

675 

3,877 

1861 

4,633 

4,789 

425 

5,214 

1,537 

1.723 

921' 

4,181 

1       1862 

4,823 

5,463 

505 

5,968 

1,949 

2,139 

953 

5,041 

I      1868 

6,183 

5,050 

1  478 

5,528 

1,459 

1,806 

695 

3,960 
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the  last  lour  years,  and  the  extra  cost  (400/.)  of  a  double  number 
in  1862. 

Column  8  shows  the  amount  annually  voted  for  chemical  and 
veterinary  investigations  and  lectures.  These  amounts  were 
exceptionally  large  in  1861  and  1862,  in  consequence  of  special 
investigations  ordered  by  the  Council  on  Cheesemakinff  and  the 
Mot  in  Sheep.  The  average  amount  devoted  to  these  departments 
of  science  during  the  last  fourteen  years  has  been  685?.  per 
annum. 

Country  Meetings. — Table  (B.)  gives  the  financial  statistics  of 
the  Society's  Country  Meetings.  In  column  3,  we  find  the  amount 
annually  awarded  in  prizes.  For  the  first  seven  years  (1841-47)  the 
variation  is  but  slight,  the  average  amoui^t  being  1320/.  During 
the  ne:^t  ten  years  (1848-57)  the  prize-list  was  increased  fully  25 
per  cent.,  the  average  being  1G78/.  At  the  Chester  Meeting  a 
further  increase  of  25  per  cent,  was  made ;  and,  excluding  Battersea 
on  account  of  the  anomalous  character  of  a  metropolitan  Meeting, 
the  average  of  the  five  years  1858-63  was  2l30/.  These  addi- 
tions to  the  Society's  prize-list  have  been  easily  provided  for  out 
of  the  increased  receipts  whenever  the  Meetings  have  been  held 
in  populous  districts  ;  and  although  it  would  be  foreign  to  the 
policy  and  objects  of  the  Society  to  confine  its  Country  Meetings 
to  those  districts  where  large  receipts  may  be  expected,  it  is  yet 
satisfactory  to  feel  that  whenever  its  funds  may  be  somewhat 
heavily  taxed  in  order  to  stimulate  a  backward  and  thinly- 
peopled  district,  the  Society  can  always  make  up  its  leeway  by 
holding  a  Meeting  in  the  heart  of  our  manufacturing  or  mining 
population. 

The  general  result  of  the  23  Country  Meetings  here  tabulated 
cannot  be  considered  otherwise  than  satisfactory;  for,  though 
their  whole  cost,  exclusive  of  prizes,  has  been  134,616/.  (column 
4),  the  receipts,  on  the  other  hand,  have  exceeded  that  amount 
by  7577/. ;  so  that  the  Society  has  not  drawn  on  its  funds  to 
defray  any  part  of  the  cost  of  the  Annual  Shows  except  the 
»mount  awarded  by  them  in  prizes  ;  and  towards  meeting  this 
charge  the  above-mentioned  balance  of  7577/.  has  been  received, 
leaving  the  net  sum  to  be  provided  by  the  Society  33,078/.,  or 
433/.  per  annum. 

This  table  also  gives  conclusive  evidence  of  the  increasing 
tctendance  at  the  Society's  Annual  Shows.  The  average  receipts 
'<    l^**  Country  Meetings 

£. 
i^v-  the  7  years  1841   to  1847  having  been    ..      ..     4140 
„       1848    „    1854  „  ....      5000 

'"or  tlie  \«ip'  "^  vears  (excliKling;  Battersea)        ..      ..      85G5 
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2. 

3. 

4. 

5. 

e. 

7. 
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£. 

£. 

£- 

£. 

£. 

£• 

1841 

Liverpool 

1,220 

5,052  1 

6,272 

4,106 

2,166 

im 

Bristol      .. 

1,233 

4,775 

6,008 

4,202 

1,806' 

1843 

Derby,.    - 

1,4G3 

5,091 

6,554 

3,390 

3,164 

1841 

BouibamptQii 

1,335 

5,736 

7,071 

4,929 

2,142 

1845 

Shiiewabiuy 

1,269 

5,406 

6,665 

3,670 

2,995 

1846 

N@7Cftstle 

1,301 

4,866 

6j257 

4,119 

" 

2,138 

,     1847 

1,388 

4,863 

6,201 

4,565 

.. 

1,686 

1848 

Tofk  ..    -. 

1,700 

5,957 

7,657 

4,831 

2,826 

1849 

Norwieb   * . 

1,951 

4,352 

6,303 

4,845 

1,958 

18U 

Exeter      ,.  i 

1,725 

4,845 

6,570 

4,941 

1,629 

1851 

Winaaor   ., 

1,870 

5,032 

6,002 

5,608 

" 

1,294 

1833 

Lewei 

1,637 

5,066 

6,703 

8,485 

- 

3-218 

1853 

(Houeeeter 

1,666 

5,910 

7,576 

6,493 

2,083 

1854 

Liueolti    .. 

1,510 

5,856 

7,366 

6,864 

1,002 

18G6 

Ciirliale    .. 

1,526 

5,363 

6,889 

6,029 

.. 

860 

185S 

Chelmefard 

1,600 

5,728 

7,328 

5,846 

'* 

1,982 

1857 

SaUsbory  .. 

1,595 

4j893 

6,488 

6,142 

346 

1858 

Chester     .. 

2,156 

6,975 

9,131 

10,312 

1,181  ,       .. 

1859 

Warwick  .. 

1,689 

5,779 

7,468 

8,902 

1,434 

'» 

1860 

Otuterbuxy 

1,942 

5,943 

7,885 

5,879 

.. 

2,006 

1861 

Looda.-    „ 

2,317 

6,754 

9,071 

13,542 

4,471 

**■ 

isfia 

Batteisea  ., 

3,980 

11,814 

15,794 

12,160 

•* 

8,634 

1863 

I 

Woroeatex 

2  J  553 

8,560 

11,112 

9,833 

- 

1,279 

L 

40,655 

134,616 

175,271 

142,193 

7,086 

40,164 
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The  foregoing  account  of  the  Society's  affairs  shows  that  during 
the  last  twenty-three  ytars  it  has  received  the  steady  personal 
support  of  5000  of  the  leading  agriculturists  of  the  kingdom,  and 
that,  including  the  Cpuntry  Meetings,  the  total  receipts  have 
been  12,000/.,  and  the  total  expenditure  11,500/.  per  annum,  thf 
balance  having  been  invested  as  a  guarantee  fund  to  meet  an} 
temporary  emergency. 

On  a  review  of  the  whole  period,  the  Council  may,  therefore 
fairly  claim — 1st,  That  the  result  of  their  management  has  beer 
to  place  the  finances  of  the  Society  on  a  sound  and  satisfactor} 
basis;  and  2ndly,  That  when  tested  by  the  results  of  theij 
annual  Exhibitions  of  Stock  and  Implements,  the  course  pursuec 
by  the  Society  is  shown  to  have  secured  increasing  popularity 
and  steady  progress. 

Improvement  of  Agricultural  Machinery, — Having  thus  fai 
confined  our  attention  to  the  position  of  the  Royal  Agricul- 
tural Society  itself,  we  proceed  to  trace  its  connexion  with  th< 
rapid  development  of  British  agriculture,  which  is  so  eviden: 
to  everyone  connected  with  rural  pursuits,  and  yet  is  so  diffi- 
cult to  meaiSure  or  state  in  definite  terms.  The  first  brand 
of  this  inquiry  which  claims  our  attention  is  that  of  Agri< 
cultural  Mechanics.  It  is  this  department  which  has  mad< 
the  most  rapid  advance  since  1838 ;  and  many  of  the  mos 
striking  of  the  recent  improvements  in  British  husbandry  woulc 
have  been  impossible  without  the  number  of  new  inventions  anc 
the  more  skilled  manufacture  of  all  farming  implements  whicl 
have  characterized  the  period  in  .question.  In  order  properly  t< 
appreciate  the  extent  of  the  change  which  has  taken  place  ii 
farm  machinery,  it  will  be  necessary  to  recall  the  positioi 
occupied  by  this  department  twenty-five  yeai*s  ago.  In  1837 
the  writer  of  this  •feirticle  took  an  active  share  in  the  meeting! 
which  weilB  held  with  a  view  to  the  formation  of  the  Yorkshin 
Agricultural  Society.  These  meetings  were  attended  by  th< 
late  Lord  Spencer  and  a  number  of  the  leading  agriculturists  o 
Yorkshire  from  all  the  three  Ridings.  The  principles  on  whicl 
the  Society  should  be  conducted  underwent  the  most  thorougl 
consideration  and  discussion,  and  the  first  prize-sheet  may  b< 
taken  to  represent  the  deliberate  estimate  formed  by  the  bes 
Yorkshire  farmers  of  that  day  of  the  relative  importance  of  Stoci 
and  Implements. 

The  following  were  the  amounts  offered  as  prizes  at  tha 
Society's  first  Meeting  at  York  in  1838  : — Stock,  424/. ;  Speci 
mens  of  Wool,  Roots^  and  Seeds j  65/. ;  Essays  and  Reports^  80/. 
Implements^  30/.  So  that  out  of  a  total  of  GOO/.,  30/.,  or  5  pei 
cent,,   was  thought   sufficient  to  give  "For  the  invention  anc 
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improvement  of  such  Agricultural  Implements  as  may  appear  to 
the  Committee  to  deserve  reward."  • 

In  the  following  year  (1839),  the  Royal  Agricultural  Society 
held  its  first  Meeting  at  Oxford.  The  prizes  offered  were  appor- 
tioned as  follows : — Stock,  740A  ;  Seed-wheat,  100/.  ;  Essays, 
135i;  whilst  the  amount  offered  for  Implements  (with  the  excep- 
tion of  special  prizes  for  a  draining-plough  and  a  gorse-crusher, 
neither  of  which  were  competed  for)  was  confined  to  the  announce- 
ment, "  For  any  new  Agricultural  Implement  such  sum  as  the 
Society  may  think  proper  to  award ;"  and  a  contingent  interest 
in  the  sum  of  50/.  offered  for  Extra  Stocky  Implements,  Boots,  and 
Seeds,  The  value  of  these  rather  problematical  offers  was  ascer- 
tained at  the  time  of  the  Show,  when  the  Judges  awarded  Five 
pounds  to  the  prize  implements,  with  one  Gold  and  three  Silver 
Medals,  Estimating  these  medals  at  their  cost  to  the  Society, 
*hout  (me  and  a  half  per  cent,  of  the  money  given  away  at  Oxford 
^M  awarded  to  the  Implement  Department ! 

At  the  Society's  Cambridge  Meeting  in  1840,  above  1000/. 
^f^  offered  in  prizes,  but  the  Implements  rather  lost  than  gained 
pound,  the  special  prize  of  50/.  for  a  draining-plough  having 
heen  withdrawn,  whilst  the  other  prizes  for  Implements  remained 
w  in  the  Oxford  prize-sheet.  No  money  and  only  seven  medals 
were  awarded  to  the  Implements  at  the  Cambridge  Meeting ! 

The  subordinate  position  occupied  by  Agricultural  Machinery 
*t  the  time  of  these  Meetings  is  thus  sufficiently  evident ;  but  a 
striking  corroboration  of  the  fact  is  to  be  found  in  the  first  Essay 
^  before  the  Society  (March  loth,  1839")  by  that  accomplished 
"^nter  the  late  Mr.  Pusey.  The  title  of  the  paper  was,  '  On  the 
'Resent  State  of  the  Science  of  Agriculture  in  England,'  and  no 
<«e  was  more  capable  than  Mr.  Pusey  of  justly  estimating  the 
relative  importance  (according  to  the  ideas  of  the  day)  of  the 
numerous  subjects  discussed  in  that  valuable  and  exhaustive 
^cle.*  It  is  curious  to  find  that  the  only  implements  there 
J^Haded  to  were  the  plough  and  the  harrow,  the  turnip-slicer  and 
"^  thrashing-machine,  with  the  exception  of  the  following  para- 
P*ph  on  the  drill,  which  sounds  so  strange  in  the  ears  of  a 
^er  of  the  present  day  that  it  seems  barely  credible  that  it 
•ooQld  have  been  penned  by  one  so  thoroughly  conversant  with 
hjs  subject  at  so  late  a  date  as  1831).  "  The  use  of'  another 
^^nimentj  the  drill-machine,  a  more  complicated  one,  by  which 
'«  feed  is  laid  in  regular  rows,  has  lately  become  frequent  in 
Southern  as  well  as  in  Northern  England;  though  it  has  esta- 
■Werf  itself  so  slowly,  that  for  a  long  time  travelling  machines 
9  Ode  kind  have  made  yearly  journeys  from  Sfiffolk  as  far  as 
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Oxfordshire,  for  tlie  use  of  those  distant  farmers  by  whom  ti 
services  are  required.'^  •Volumes  of  proof  of  the  complete  re 
lution  which. has  taken  place  in  farming  implements  since  1{ 
would  not  be  more  convincing  than  the  simple  announcem 
that  Mr.  Pusey,  in  his  inaugural  address  to  the  members  of 
Royal  Agricultural  Society,  thought  it  necessary  to  inform  th 
that  the  drill  was  a  machine  by  which  the  seed  was  laid  in  regh 
rows ;  or  than  the  surprising  fact  which  he  records  that  Sufl 
drills  have  actually  perambulated  the  half  of  England  since 
accession,  not  of  good  Queen  Bess,  but  of  her  Gracious  Maji 
Queen  Victoria  1 

The  insignificant  position  allotted  to  farming  implements  li 
more  than  twenty  years  ago  having  now  been  sufficiently  sho 
a  few  short  extracts  from  the  records  of  the  Society  will  pr 
the  extent  of  the  advance  which  has  subsequently  taken  place 

At  the  Oxford  meeting  the  portion  of  the  catalogue  devotee 
implements  contained  the  names  of  twenty  exhibitors^  and  occuf 
less  than  one  page  octavo  ! 

At  Cambridge  there  were  thirty-two  exhibitors,  and  the  desc 
tion  of  the  implements  occupied  a  page  and  a  half  of  the  ci 
logue.  Yet  the  Cambridge  show  of  implements  was  in  ll 
considered  a  great  success,  and  the  report  (which  bore  the  sig 
ture  of  three  most  competent  judges  and  expressed  the  gem 
opinion  of  those  present),  stated  that  "  beyond  controversy^  sue 
selection  of  implements  was  never  before  collected  in  one  showyan 

The  Society's  last  show  was  held  at  Worcester,  and  tl 
were  assembled  282  exhibitors  of  implements,  who  sho^ 
5839  articles  (excluding  duplicates),  and  the  catalogue  descrit 
them  formed  a  thick  octavo  volume  of  457  pages.  There  v 
135  steam-engines,  11  traction  ditto,  12  steam-ploughs,  29  ste 
cultivators,  57  steam  thrashing-machines,  and  45  reaping 
mowing-machines.  These  articles  have  been  selected  as  u 
illustrative  of  progress,  and  their  bare  enumeration  would  1: 
been  sufficient  if  the  object  of  the  writer  had  been  simpl 
furnish  some  statistical  proof  of  the  recent  development  of  agri 
tural  mechanics  in  this  country.  Unfortunately,  however,  tl 
exists  a  fundamental  difference  of  opinion  between  the  manaj 
of  the  Society  and  several  of  the  leading  implement-mal 
respecting  the  proper  mode  of  conducting  shows  of  impleme 
and,  when  recording  the  great  success  of  the  Worcester  E: 
^'*ion,  the  occasion  seems  a  suitable  one  for  considering  this  q 

jn.    The  benefits  conferred  upon  agriculture  by  the  talent 
-"terprise  of  the  makers  of  implements  have  been  so  great 
^  '  pains  should  be  spared  in  the  attempt  to  reconcile  these  4 
•Iicting  '•'^ews  ;  or,  should  that  prove  impossible,  it  is  at  all  ev 
.^jiimiil.     Y     ir-  -♦r    V  brief  space  to  a  careful  statement  of 
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tMjioiis  'wliicli  have  always  been  cdhsidered  conclusive  against 
idopting  the  change  of  system  which  thdy  advocate. 

The  controversy  is  not  new.  Several  years  have  elapsed  since 
\Sxm  of  the  leading  firms  first  objected  to  the  prize  system,  and 
•  \wti  of  crisis  took  place  at  the  Canterbury  meeting  in  1860; 
bat  as  the  object  of  the  present  remarks  is  not  to  put  any  one  in 
the  wrong  for  what  is  past,  but  for  the  sake  of  the  future  clearly 
to  ascertain  which  view  is  right,  no  note  of  triumph  shall  be 
BOQiided  on  account  of  the  result  of  that  trial  of  strength,  and 
the  arguments  pro  and  con  shall  be  as  fairly  considered  as  if 
no  differences  had  ever  arisen  on  the  subject. 

The  Prize  System. — The  fullest  and  best  statement  that  has 
yet  been  made  of  the  views  of  the  implement-makers  is  contained 
in  a  paper  by  Mr.  J.  C.  Morton,  on  the  Helps  and  Hindrances 
to  Agricultural  Progress,  read  at  the  Society  of  Arts  on  the  9th 
of  December  last  That  gentleman  has  brought  to  the  considera- 
tion of  this  question  the  extensive  information  and  thorough 
Mnpartiality  for  which  he  is  distinguished,  and  throughout  his 
remarks  it  is  apparent  that  he  is  actuated  by  no  carping  or  fault- 
finding spirit,  but  by  a  bond  fide  wish  that  these  important 
^^bitions  should  attain  their  maximum  of  efficiency.  His 
*r?nments  are  therefore  entitled  to  the  most  careful  consideration,  * 
^  in  dealing  with  them  it  is  satisfactory  to  feel  that  we  have 
the  whole  case  before  us. 

It  must  be  premised  that  the  prize  system  which  is  called  in 
qnestion  is  the  system  of  subjecting  all  implements  exhibited  to 
■^^1  trial,  in  order  to  award  prizes  to  those  which  acquit  them- 
•^Ives  the  best ;  the  alternative  being  that  the  implements  should 
^  inspected  but  not  brought  into  competition  with  others  of  their 
®^  class  in  such  a  way  as  to  enable  the  judges  to  pronounce  any 
^^nion  on  their  comparative  merit.  Mr.  Morton  contends  that 
fhe  trials  are  inadequate,  partly  because  the  land  in  July  is  not 
^^  a  fit  state  for  the  purpose,  partly  because  sufficient  time  is 
^t  allowed  the  judges  for  forming  their  decisions.  He  furtlfcr 
*'pie8  that  "  the  award  of  a  prize  confers  too  great  i,  e,  too 
*hnipt  a  distinction  "  between  the  winning  implement  and  others 
^^«08e  performances  are  almost  equally  good. 

The  argument  founded  on  the  state  of  the  land  is  not  entitled 
^  much  weight.  Having  attended  seventeen  of  the  Society's 
^^^tiy  meetings,  we  have  sufficient  experience  of  the  weather  on 
•*di  occasions  to  assert  that  though  the  trials  are  sometimes 
••Bmipted  by  wet,  and  sometimes  rendered  difficult  by  drought, 
**yrt  that,  taking  into  account  temperature  and  length  of  day,  as 
JjBts  the  state  of  the  land,  no  month  is,  on  the  average,  so  well 
*W  as  July  for  carrying  out  these  trials ;  and  that,  unless  the 
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drought  or  the  wet  be  excessive,  it  is  desirable  to  have  a  variety 
of  weather,  as  it  gives  the  opportunity  at  one  time  of  rewarding 
an  implement  which  makes  good  work  on  hard  dry  land,  and  on 
another  occasion  one  which  is  not  stopped  by  a  few  showers  of  rain. 
Decisions  arrived  at  under  alternations  of  drought  and  wet  can 
be  commended  with  all  the  more  confidence  to  practical  farmers, 
with  whom  weather  difficulties  are  the  ordinary  conditions  of 
c very-day  life. 

The  second  objection,  founded  on  the  shortness  of  the  time,  is 
a  more  grave  one.  It  may  be  readily  conceded  that  when  a  class 
is  under  trial  in  which  the  entries  are  numerous  and  where 
several  possess  nearly  equal  merit,  it  is  difficult  to  test  each  one 
so  thoroughly  as  to  give  the  judges  perfect  confidence  in  the  cor- 
rectness of  their  awards.  It  will  also  occasionally  happen  in 
bad  weather  or  at  the  close  of  a  hard  day's  work  that  trials  are 
more  hurried  than  is  desirable.  But  whilst  freely  admitting  that 
trials  of  implements  are  not  perfect  or  itifaUible,  we  entirely  deny 
that  this  is  sufficient  reason  for  giving  them  up.  The.  question 
is  not,  Do  the  judges  ever  make  a  mistake?  but,  Are  they  not 
right  in  a  large  majority  of  instances?  and  that  this  is  the  case 
is  sufficiently  proven  by  the  constantly  increasing  number  ol 
those  who  are  guided  in  their  purchases  by  the  judges'  de« 
cisions. 

The  third  objection  is  of  a  totally  different  character :  it  is 
grounded  on  what  Mr.  Morton  calls  the  "excessive  character  ol 
the  prize  system."  To  use  his  own  words,  "  the  prizeman  wins 
the  rest  are  nowhere."  Here  again  it  must  be  admitted  that  i 
not  unfrequently  happens  that  two  implements  are  so  equal  ir 
their  performances  as  to  make  it  difficult  to  decide  between  them 
yet  one  only  receives  the  prize  for  that  season.  This  is  an  un- 
doubted hardship  to  the  maker  of  the  losing  implement,  thougl 
frequently  much  mitigated  by  the  award  of  a  medal  or  specia 
commendation  by  the  judges.  It  is  also  true  that  when  imple 
ments  are  nearly  equal,  the  mak^r  who  has  the  cleverest  ploughmai 
opdrillman  will  probably  win.  The  state  of  the  ground,  too,  maj 
on  some  particular  occasion  give  the  preference  to  an  implemen 
which  in  an  average  season  would  have  been  beaten  by  one  o: 
more  of  its  now  distanced  competitors.  These  are  the  inevitabh 
drawbacks  to  any  competitive  system.  Precisely  the  same  diffi 
culties  occur  in  horse-racing.  Two  horses  run  neck  and  necl 
for  the  Derby';  ^but,  on  passing  the  judge's  stand,  one  jockey  i 
strong  enough  or  clever  enough  to  lift  his  horse  bodily  and  win 
by  a  nose.  No  one  remembers  that  the  second  horse  ran  the  rao 
in  precisely  the  same  time  as  the  first ;  but  the  three  inches  woi 
by  the  jockey  bring  thousands  to  the  fortunate  owner,  and  han< 
down  the  horse's  name  to  posterity  as  a  Derby  winner.     Again 
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the  course  is  unusually  hard  or  deep,  and  the  best  horse  Is 
pisaed  by  one  which  he  has  beaten  before  and  will  beat  again 
under  any  ordinary  circumstances.  Yet,  notwithstanding  these 
extreme  cases,  no  one  denies  that,  as  a  general  rule,  the  best 
horse  wins  the  race,  and,  above  all,  no  one  suggests  that  exami- 
wUim  hf  competent  judges  would  be  a  satisfactory  mode  of 
ascertaining  the  speed  and  bottom  of  a  race-horse. 

The  mistake,  as  it  appears  to  us,  which  is  committed  by  the 
opponents  of  the  prize  system,  is  that  they  fix  their  attention  too 
exclasively  on  the  defects  and  shortcomings  from  which  no  system 
is  free,  and  thus  lose  sight  of  the  sterling  advantages  which  belong 
to  it,  and  which  have  been  so  long  enjoyed  that  they  are  taken  as 
a  matter  of  course.  For  instance,  Mr.  Morton  quotes  an  instance 
from  the  Warwick  meeting,  where  a  new  man  appeared  as  plough- 
wright  and  took  many  of  the  principal  prizes.  This  he  considers 
nnjust  to  other  makers,  whose  ploughs  made  nearly  as  good  work. 
He  adds,  that  it  would  not  make  a  difference  of  one  penny  an 
»CTe  whether  the  prize  plough  (Messrs.  Homsby's)  or  Messrs. 
Howard's  or  Ransome's  were  adopted  as  the  implement  of  the 
fi*nn.  This  is  probably  true;  but  if  there  had  been  no  com- 
petitive trials,  how  would  it  have  been  known  that  a  few  of  the 
leading  makers'  ploughs  were  so  equal  that  they  might  be  used 
indifferently  ?  Would  not  buyers  of  implements,  instead  of  con- 
fining their  attention  to  those  which  at  Warwick  and  other  shows 
™  won  the  Society's  prizes,  have  been  just  as  likely  to  have 
nought  the  rubbish  which  year  after  year  has  been  steadily  elimi- 
'^ted  from  the  sterling  implements  ?  Had  there  been  no  disr 
tmctive  marks  of  ascertained  merit,  many  a  worthless  implement 
would  by  the  help  of  red  and  blue  paint  have  made  a  brave  show, 
*Dd,  if  puffed  by  a  plausible  salesman,  would  for  a  season  or  two 
"*ve  sold  as  well  as  the  best,  until  disappointed  buyers  found 
™at  they  could  place  no  dependence  on  the  machines  exhibited, 
*od  the  Society  s  shoics  would  have  justly  forfeited  their  prestige^ 
^orue  tftey  had  previously  lost  their  usefulness. 

What  was  the  case  at  the  Cambridge  meeting  which  was  hold 
hefore  the  prize  system  could  be  said  to  have  commenced  ?  The 
peat  feature  of  the  implement-yard  was  what  would  be  termed  in 
'^WJsington  English  Messrs.  Ransome's  Troi)hy.  How  was  it  de- 
scribed in  the  report  of  that  meeting  ?  "A  bank  of  their  ploughs 
(eighty-six  varieties)  were  arranged  and  elevated  on  planks  to  the 
*%ht  of  at  least  20  feet,  and  struck  the  eye  of  the  beholder  as  he 
*otered  the  yard."  We  can  give  the  actual  experience  of  a  would-be 
"•fer  on  this  occasion,  who  was  at  once  attracted  to  Messrs.  Ran- 
••ift's  stand,  but  found  himself  utterly  puzzled  by  the  eighty-six 
■"*^  ;  above  named.     There  were  no  prize-cards  or  medals  of 
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the  Society  to  guide  his  judgment,  and  he  felt  himself  so  enti 
in  the  hands  of  the  salesman  in  attendance,  that  he  made 
purchase  at  all.  In  this  case  he  would  no  doubt  have  been  q 
safe  in  Messrs.  Ransome's  hands ;  but  had  the  Society  ado| 
the  "  Trophy  ^^  instead  of  the  "  Trial"  system,  the  competi 
between  rival  makers,  which  has  caused  such  persevering  efl 
to  be  made  for  the  production  of  winning  implements,  wc 
have  been  equally  active  in  getting  up  imposing  displays  of  i« 
grouped  machines ;  and  it  requires  no  great  effort  of  imagina 
to  realize  tne  utter  bewilderment  of  a  practical  farmer  attend 
the  Leeds  or  Worcester  show  to  select  and  order  impleme 
walking  down  mile  after  mile  of  the  sheds  (as  they  would  h 
been),  all  filled  with  equally  imposing-looking  wares,  and  heai 
each  in  succession  described  by  stentorian  lungs  as  the  best^ 
netoest,  the  onlg  implements  worthy  of  a  moment's  notice. 

We  shall  be  told  that  in  some  few  instances  (the  Bath  ; 
West  of  England  Society  is  quoted  by  Mr.  Morton)  the  a 
petitive  system  has  been  abandoned  without  any  injurious  coi 
quences.  The  management  of  that  Society  is  in  very  able  hai 
and  if  they  continue  their  present  system  it  will  be  because  t 
find  it  answer ;  but  if  not  only  the  Bath  and  West  of  Engla 
but  all  the  local  societies  in  Great  Britain,  abandoned  the  a 
petitive  system,  it  would  not  affect  the  argument  in  the  smal 
degree.  As  long  as  the  National  Agricultural  Society  contin 
periodically  to  devote  its  funds  and  its  energies  to  an  effici 
trial  of  all  agricultural  machines  which  seek  distinction,  so  h 
will  the  failures  find  it  as  impossible  to  obtain  purchasers  in 
showyard  of  the  Bath  and  West  of  England  Society  as  in  tha 
the  Royal  Agricultural  Society  itself,  and  so  long  also  will 
prize-winners  be  regarded  with  attention  at  every  agriculti 
meeting  in  the  kingdom. 

Mr.  Morton  mentions  that  there  have  been  instances  where 
bestowal  of  prizes  or  the  suggestions  of  the  Royal  Agriculti 
Society's  judges  have  been  positively  injurious  to  the  efficiei 
of  certain  implements,  and  consequently  to  the  trade  of  tl: 
makers.  We  shall  not  for  a  moment  question  the  accuracy 
his  statement,  nor  is  there  any  antecedent  improbability  in 
-apposition  that  out  of  the  many  thousand  decisions  and  opinio 
''hich  have  been  given  by  judges  at  the  Society's  various  mc 
iigs,  some  may  have  been  erroneous,  and  some  useful  suggesti 
nay  have  been  so  badly  carried  out  in  practice  as  to  have  resul 
•n  failure  ;  but  the  general  tenor  of  the  communications  made 
"iplement-makers  to  the  stewards  and  judges  has  been  so  co 
.  etely  of  an  opposite  character — so  many  exhibitors  have  h 
jTofeful  f*-"  bints,  "^nd  have  attributed  more  or  less  of  their  cc 
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mercial  success  to  the  instruction  and  corrections  received  in  the 
Society's  showyard — that  we  cannot  but  consider  the  cases  men- 
tioned  by  Mr.  Morton  as  altogether  exceptional. 

Many  of  the  leading  manufacturers  are  undoubtedly  opposed 
to  the  continuance  of  competitive  trials,  and  their  view  of  the 
wbject  is,  we  believe,  somewhat  of  the  following  kind.  They 
have  devoted  their  time,  talents,  and  capital  to  the  improve- 
ment of  agricultural  machinery.  They  have  been  eminently 
raccessful,  and  they  think  that  having  arrived  at  this  pitch  of 
excellence,  they  might  be  trusted  to  furnish  sterling  articles 
in  future  without  being  put  to  the  trouble  and  expense  of  con- 
itantly  lighting  to  maintain  their  position,  with  the  additional 
mortification  of  being  occasionally  beaten  by  an  implement 
which  they  honestly  believe  to  be  inferior  to  their  own.  With 
these  feelings  they  are  naturally  disposed  to  be  hypercritical 
with  regard  to  the  Society's  trials,  and  to  magnify  unduly  every 
little  error  or  mistake. 

Taking  a  broad  view  of  the  question  as  it  affects  the  imple- 
ment-makers :  what  do  we  find  to  be  the  result  of  three-and -twenty 
yean*  experience?  Are  the  firms  of  old  standing  continually 
driven  out  of  the  trade  by  new  men  ?  Quite  the  reverse.  No 
donbt  many  new  men  have  taken  up  the  business,  and  some  few, 
like  Messrs.  Clayton  and  Shuttleworth  and  Messrs.  Fowler,  have 
^  a  comparatively  short  time  taken  their  place  among  the  very 
"^st  But  it  is  equally  true  that  the  repeated  decisions  of  so  many 
difierent  judges  have  made  more  and  more  clear  the  indisputable 
ract  that  amongst  the  most  improved  and  best-manufactured  im- 
plements in  the  various  classes  are  always  to  be  found  those  of 
the  ori|2^inal  leaders  in  this  department,  Messrs.  Garrett,  Hornsby, 
Howard,  Ransome,  &c.  &c.  Can  these  fjentlemen  then  he  serious 
J'l  vmntaining  that  the  trials  are  so  hurried  and  inadequate  as  to 
^  unworthy  of  the  confidence  of  the  public  ?  We  feel  persuaded 
that  on  reconsideration  they  will  lean  rather  to  the  more  general 
opinion  that  on  the  whole  these  decisions  are  not  far  wrong. 

But  though  the  old-established  firms  have  been  able  to  hold 
"^ir  own  against  all  legitimate  competition,  it  is  by  no  means 
®?^IIy  clear  that  in  the  absence  of  trials  they  would  be  sue- 
^^ul  in  protecting  their  business  from  the  inroads  of  plan- 
«hle  charlatans,  who  are  only  kept  in  the  background  at  present 
"J  the  impossibility  of  their  winning  prizes.  By  abolishing  com- 
P^tive  trials  the  outsiders  would  have  a  clear  course,  and  the 
'^•wJ  results  would  probably  follow  the  tempting  announcement 
^the  best  qualify  of  work  and  mateinals  at  half  the  usual  prices, 
^  It  thus  appears  that  the  prize  system  is  not  without  compensa- 
•^  to  the  implement-makers  foi;  some  unavoidable  annoyances, 
■■^  if  the  question  be  treated  solely  with  a  view  to  the  interests 
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t)f  the  farmer  the  case  is  still  more  clear.  The  advocates  for  the 
abolition  of  the  trials  of  the  Royal  Agricultural  Society,  mean 
of  course  that  the  precedent  should  be  followed  by  all  local 
agricultural  societies  otherwise  it  would  simply  amount  to  a 
proposal  that  the  National  Society  should  abdicate  its  functions 
'  in  favour  of  lesser  local  societies,  who  would  with  inferior  means 
have  to  grapple  with  a  difficulty  which  by  the  hypothesis  is 
beyond  the  strength  of  the  strongest  We  will  suppose  therefore 
that  competitive  trials  were  generally  abandoned.  For  a  year  or 
two,  perhaps  more,  the  want  would  not  be  greatly  felt.  21m 
marks  of  the  prize  system  would  not  Iiave  toom  out^  but  after  a  time, 
new  wants  and  new  inventions  would  have  brought  into  the.  field 
a  new  generation  of  implements,  and  as  there  would  be  no 
opportunity  of  comparing  the  efficiency  of  the  productions  of  the 
whole  country  and  conferring  on  the  winners  a  national  reputa« 
tion,  the  natural  tendency  to  patronise  neighbouring  and  local 
makers  would  resume  its  sway.  Certain  implements  would 
become  famous  in  particular  districts,  and  if  the  intelligence  of 
the  age  would  allow  of  so  long  a  suspension  of  what  would  soon 
be  perceived  to  be  a  national  requirement,  we  should  at  length 
relapse  into  a  similar  state  to  that  which  existed  in  1839, 
when  the  plough  of  Yorkshire  was  a  totally  different  implement 
from  the  plough  of  Kent,  and  the  Suffolk  drill  was  only  a  visitor 
in  the  counties  of  Berkshire  and  Oxfordshire. 

It  is  important  when  considering  this  question  to  keep  promi- 
nently before  us  the  main  object  of  Implement  Shows,  and  the 
following  sentences  extracted  from  the  Reports  of  the  Society's 
Exhibitions  of  Implements  in  1848  and  1849  are  quite  in 
point: — 

"The  principal  advantages  to  be  derived  from  Shows  of 
Implements  may  be  classed  under  three  heads,  of  which  the  first 
and  most  important  is,  that  the  awards  of  prizes  should  point 
out  to  every  farmer  who  enters  the  Show-yard  the  best  imple- 
ments in  their  respective  classes  which  the  kingdom  produced. 
Farmers,  as  a  body,  have  neither  the  means  nor  the  leisure 
required  for  travelling  about  to  visit  the  manufactories  of  the 
various  implement-makers ;  nor,  if  this  were  practicable,  could 
they  safely  decide  on  the  comparative  efficiency  of  their 
respective  productions  by  merely  seeing  them  in  the  makers' 
/ards.  It  is,  therefore,  a  great  advantage  to  the  farmers  of  any 
^'Strict  to  have  a  large  show  of  implements  brought  into  their 
-ighbourhood,  especially  when  the  best  of  each  class  are  pointed 
'Ut  to  them  by  competent  judges  after  a  fair  trial."  *  ,  .  .  . 

"  The  attention  of  some  of  the  leading  members  of  the  Society 
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(especially  of  the  late  lamented  Mr.  Handley)  was  earnestly 
directed  to  the  improvement  of  this  department,  and  they  soon 
perceiTed  that  little  was  gained  by  collecting  implements  in  a 
Siow-yard  for  people  to  gaze  at,  unless  an.  adequate  trial  could 
be  made  of  their  respective  merits.  To  attain  this  end  great 
exertions  were  made,  and  every  improvement  in  the  mode  of 
trial  was  followed  by  so  marked  an  increase  in  the  number  and 
fflcnt  of  the  implements  brought  forward  at  subsequent  shows, 

ai  to  prove  the  strongest  incentive  to  further  effort The 

additional  amount  offered  in  prizes  at  the  later  meetings  has 
undoubtedly  assisted  in  creating  this  great  increase  of  competi- 
tion, but  it  cannot  be  considered  the  principal  cause,  sinc^  the 
inplement-makers  are  unanimous  in  declaring  that,  even  when 
nwst  successful,  the  prizes  they  receive  do  not  reimburse  them 
for  their  expenses  and  loss  of  time.  How,  then,  are  the  increased 
^Mrtions  of  the  machine-makers  to  be  accounted  for?  Simply 
by  the  fact  that  the  trials  of  implements  have  gradually  won  the 
confidence  of  the  farmer,  so  that,  when  selecting  implements  for 
pwchaae,  he  gives  the  preference  to  those  which  have  received 

we  Society's  mark  of  approval 

"It  thus  appears  that  concurrently  with  the  extension  and 
waproTement  of  the  trials  a  corresponding  increase  and  improve- 
ment has  taken  place  in  the  exhibitions  of  implements ;  and 
though  it  is  difficult  to  prove  that  the  one  has  been  the  cause  of 
the  ^ther,  still  the  probability  that  such  is  the  case  almost 
amounts  to  certainty,  when  it  is  found  that  classes  of  implements 
which  are  so  faulty  in  construction  as  to  be  strongly  animadverted 
^  by  the  Judges  at  one  meeting,  are  at  the  next  nearly  free  from 

those  defects  which  had  been  previously  pointed  out If 

the  foregoing  reasoning  be  correct  (and  the  facts  on  which  it  is 
founded  will  not  admit  of  question),  the  Society  may  fairly 
claim  to  have  been,  in  great  measure,  the  authors  of  the  very 
'*pid  improvement  made  of  late  in  almost  every  kind  of  agricul- 
^MJ  implement."* 

If  this  could  be  said  in  1849,  it  may  be  affirmed  with  much 
more  confidence  in  1864.  The  general  diffusion  of  the  best 
^plements  at  the  present  time  makes  the  proof  much  more 
^mplete,  and  much  more  easy  to  obtain.  Should  any  one  be 
'^^ptical,  let  him  visit  the  premises  of  some  improving  farmer, 
'''ithout  doubt  he  patronises  steam,  and  thus  economises  horse 
Wtour — thrashes  his  grain  in  less  time — dresses  it  better  for 
''^et— leaves  less  in  the  straw.  He  also  chaffs  his  fodder, 
•l*^  or  pulps  his  roots,  and  crushes  his  horse  and  cattle  corn  ; 

*  '  Journal/  vol.  x.  p.  528, 
^0!..  XXV.  C 
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tU(^  result  being  economy  of  feeding  material,  saving  of  manual 
labour,  and  improvement  in  the  condition  of  his  live-stock. 
Is  it  ^ed-time  ?  His  drills  are  so  accurate  in  their  work  that 
the  horse-hoe  can  follow  when  the  weeds  are  yet  so  young  that 
they  are  exterminated  by  the  passage  of  the  knives,  yet  without 
risk  to  the  young  corn.  The  iron  harrows,  before  and  after  sow- 
ing (zigzag,  diagonal,  or  chain),  do  more  work  at  one  turn  than 
the  old  country  blacksmith's  implements  did  at  two  or  three.  If 
the  land  be  too  light,  there  are  the  smooth-roller,  the  fluted-roller, 
and  the  clod-crusher.  Should  it  be  hay-time  or  harvest,  there  are 
the  mowing  and  reaping  machines,  the  hayspreaders,  the  horse- 
rakes,  the  steel  forks,  the  improved  harvest-carts,  the  Dutch  bam, 
and  the  rick-stands.  This  resume  might  be  extended  to  a  tedious 
length,  but  it  is  unnecessary.  We  have  one  question,  and  but 
one,  to  ask  when  the  inspection  is  completed.  In  this  farmer^s 
whole  set  of  machines  and  implements,  is  there  one  tohich  JiOM 
not  received  a  prize  or  medal  of  the  Royal  Agricultural  Society? 
If  not,  or  if,  as  we  believe  to  be  a  common  case,  the  exceptions 
are  only  such  as  to  prove  the  rule,  then  are  we  in  a  position  to 
point  out  not  only  what  an  important  influence  has  been  exer- 
cised by  improved  machinery  in  bringing  about  the  agricultural 
progress  which  has  been  realised  of  late,  but  also  what  a  large 
share  the  Royal  Agricultural  Society's  Shows  have  had  in  pro- 
ducing this  gratifying  result. 

Steam, — The  influence  of  steam  as  applied  to  agricultural  ma^ 
chinery  still  remains  to  be  noticed.  Nothing  could  have  been 
more  antecedently  improbable  than  that  the  costly  steam-engine, 
with  its  delicate  valves,  its  niceties  of  adjustment,  and  its  tremen- 
dous power  for  good  or  for  evil,  could  safely  have  been  entrusted 
to  the  care  and  control  of  any  one  but  a  trained  engineer.  So 
thought  and  so  reasoned  most  thinking  men  twenty  years  ago ; 
and  of  all  the  working-classes  the  agricultural  labourer  would 
have  been  thought  the  least  likely  to  be  either  able  or  willing  to 
lend  a  helping  hand.  How  did  he  receive  the  introduction  of 
the  first  piece  of  machinery  which  became  common  on  the  farm? 
All  who  have  attained  the  age  of  fifty  can  recollect  the  quasi- 
rebellion  which,  under  the  name  of  '''Swing  riots,**  raged  in  the 
southern  counties  of  England  when  thrashing-machines  began  to 
make  their  way  there.  The  labourers  rose  in  full  force  to  resist 
this  aggression  on  their  rights  with  fire  and  flail.  Yet  in  twenty 
short  years  the  horse  thrashing-machines  may  be  said  to  have 
come  and  gone,  and  the  intelligence  of  the  labourer  has  so 
advanced  meanwhile,  that  the  most  labour-saving  invention  is  no 
longer  followed  with  throats  and  sullen  looks  ;  and  of  all  the 
obstacles  to  the  introduction  of  steam-machinery,  the  least  has 
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been  the  want  of  an  intelligent  workman  to  take  charge  of  the 
enfpne. 

The  rapidity  of  the  change  has  been  quite  unexampled  in 
agricultural  history.  At  the  Newcastle  Show,  in  1846,  only  one 
steam-eng^e  was  exhibited,  which  went  unrewarded  because  it 
had  been  previously  shown  and  had  received  a  prize ;  and  at  a 
subsequent  Meeting  the  writer  can  recollect  a  grave  discussion 
between  the  Stewards  as  to  the  safety  of  allowing  steam-engines 
to  get  up  their  steam  in  the  Society's  show-yard.  Yet  at  Wor- 
cester there  were  135  steam-engines ;  and  one  of  the  successful 
exhibitors  on  that  occasion  has  informed  us,  that  though  in  1845 
he  made  only  one  steam-engine,  and  not  one  steam  thrashing- 
machiney  he  has,  in  the  four  years  1859-1862,  turned  out  an 
average  of  488  engines  and  373  steam  thrashing-machines  per 
annum !  Since  1852  he  has  sold  enough  steam-engines  to  supply 
.  each  member  of  the  Royal  Agricultural  Society  with  one.  He 
adds,  that  in  the  last  ten  years  the  average  horse-power  of  the 
engines  made  by  him  has  risen  from  5*52  to  7*87,  an  increase  of 
42  per  cent.  If  the  engines  furnished  by  all  the  makers  in  the 
same  time  could  be  summed  up  into  a  grand  total,  it  would 
he  seen  that  already  many  thousands  of  steam-engines  have  been ' 
purchased  for  agricultural  work ;  showing  clearly  that  on  the 
Jcam  as  well  as  in  the  factory  the  reign  of  steam  has  commenced. 

The  truth  of  this  assertion  is  every  day  becoming  more  ap- 
parent In  the  bam  and  in  the  stack-jard  the  steam-engine  is 
already  without  a  rival.  It  would  be  sheer  waste  of  time  to  give 
any  detailed  proof  of  the  superiority  of  steam  to  any  other  avail- 
able power  for  bam- work,  or  any  calculation  of  the  exact 
nnmb«r  of  pence  per  quarter  thus  saved  by  the  farmer  in  pre- 
paring his  grain  for  market.  The  feats  performed  by  steam  in 
the  way  of  dirashing,  grinding,  chaffing,  pulping,  slicing,  have 
heen  already  chronicled  so  fully  and  so  frequently  of  late  years 
*5  to  convince  all  those  who  will  allow  themselves  to  be  con- 
^ced  by  argument  To  those  who  will  not,  we  commend  the 
stubborn  fact  already  mentioned — ih^ifive  thousand  steam-engines 
*<w»  heen  sold  by  one  maker  since  1852  ! 

One  of  the  main  obstacles  to  the  general  introduction  of  steani- 
JDachines  was  their 'heavy  cost,  which  was  quite  disproportionate 
to  the  means  of  a  small  farmer  or  the  quantity  of  work  to  be  done 
^  his  farm.  This  difficulty  has  been  surmounted  by  the  inter- 
vention of  the  village  capitalist,  who  has  made  a  comfortable 
K^lihood  by  purchasing  a  machine  or  two,  and  letting  them 
W  for  hire  to  the  small  farmers  in  his  neighbourhood.  In  our 
^  district  the  farms  are  chiefly  small,  but  thrashing  by  steam 
^  .•■ffl  but  universal,  whilst  the  farmers'  own  horse-machines  are 
L     Mftding  idle  and  fast  rusting  into  oblivion. 

C2 
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Seeing  then  that  steam  has  ensconced  itself  in  our  homesteads 
and  after  ejecting  most  of  their  previous  occupants,  is  now  waging 
war  with  their  most  ancient  denizens,  the  ploughs  and  the  hanrowi 
of  "  long,  long  ago,"  it  is  surely  not  premature  to  inquire  the  whi 
and  the  wherefore  of  this  great  disturbance.  No  common  motivi 
can  have  induced  men  of  solid  character  and  fixed  habit 
suddenly  to  buy  hundreds  and  thousands  of  costly  machines 
whose  construction  they  don't  understand,  and  whose  adoptioi 
forces  them  to  change  many  of  their  former  plans,  and  render 
useless  much  of  their  former  expenditure.  The  answer  is  a 
hand.  One  moving  cause,  and  only  one,  is  powerful  enough  fo 
the  purpose,  and  that  cause  is  competition.  The  British  com 
grower  is  competing  with  the  corn-growers  of  all  nations,  an< 
this  competition  is  continually  increasing  in  intensity.  The  who! 
world  is,  in  fact,  running  a  race  to  secure  the  best  market  fo 
their  surplus  productions ;  and  the  repute  of  our  wealth  and  th 
universality  of  our  commerce  are  year  by  year  turning  the  curren 
more  and  more  towards  our  shores.  The  cost  of  transport  to  th 
place  of  shipment,  added  to  freight  and  port-dues,  once  former 
a  fair  set-off  against  the  cheapness  of  land  and  the  superiority  c 
climate  enjoyed  by  the  foreign  corn-grower  ;  but  the  construe 
tion  of  railways  abroad  and  the  substitution  of  steamers  fo 
sailing  vessels  are  continually  diminishing  this  margin,  and  th 
conditions  of  the  problem  which  presents  itself  to  the  Britis) 
corn-grower  are  these : 

The  increased  area  from  which  supplies  are  now  drawn  to  th 
British  market,  and  the  diminished  »cost  of  transport,  have  s 
lowered  the  average  price  of  grain  as  to  make  it  necessary  fo 
the  English  farmer  to  reduce  his  outgoings,  in  order  still  t 
grow  corn  with  profit.  These  outgoings  principally  consist  c 
three  classes  of  payments:  rent^  toages^  and  farming  expensa 
Has  he  any  prospect  of  a  reduction  of  rent  ?  Is  it  not  notoriou 
that  the  competition  for  farms  is  such  that  the  constant  tendenc 
is  towards  a  rise  rather  than  a  fall  in  rents?  Can  toagi 
be  lowered?  Is  it  not  equally  notorious  that  wages  have  it 
creased  considerably  in  the  last  ten  years,  and  that  they  als 
have  a  tendency  still  to  rise  ?  The  only  available  expediem 
then,  appears  to  be,  to  reduce  the  cost  of  cultivation ;  and  thi 
quarter  appears  the  more  hopeful  when  it  is  borne  in  mind  tha 
there  are  two  great  advantages  available  in  this  country  of  whicl 
until  of  late  the  farmer  has  made  little  use,  viz.,  the  superiority 
of  British  machinery  and  the  abundance  of  British  capital,  Thes 
have  been  freely  drawn  upon  by  his  rivals  for  the  constnictio 
of  foreign  railways,  and  for  the  improvement  of  both  Britia 
and  foreign  shipping;  but  on  the  other  hand,  the  implemem 
makers,  tlie  joint-stock  banks,  and  the  loan-societies  have  com 
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to  the  aid  of  British  agriculture,  and  have  rendered  possible 
the  unusual  expenditure  now  being  incurred  for  the  purchase 
of  improved  machinery,  so.  that  this  outlay,  though  appa- 
rently rash  and  hazardous,  is  really  a  work  of  necessity,  an 
vndi^emable  condition  of  the  British  corn-growers  holding  his 
WW.  Few  farmers  probably  have  reasoned  the  matter  out  in 
this  way ;  but  with  characteristic  sagacity  and  pluck  they  have 
rightly  read  the  signs  of  die  times,  and  resolutely  adopted  the 
remedy. 

SUavn'CuUivation. — The  advantages  of  steam -cultivation,  when 
applied  in  suitable  situations,  were  well  described  by  Mr.  Ruck, 
of  Castle  Hill,  Cricklade,  in  a  clear  and  instructive  statement, 
made  last  May  at  the  opening  of  a  discussion  on  the  subject  at 
the  Society's  rooms,  Hanover-square.*  If  all  farms  were  as  well 
adapted  for  the  steam-plough  as  that  of  Castle  Hill,  and  if  all 
&rmers  possessed  as  much  capital  and  energy  as  Mr.  Ruck,  .little 
niore  need  be  said  on  the  subject  than  to  wish  them  every  success 
in  their  new  career. 

A  large  portion  of  England  is,  however,  let  in  small  holdings, 
and  mapped  out  in  fields  of  every  imaginable  size  and  shape ; 
and  it  is  evidently  impracticable  in  such  cases  to  introduce 
«team-cultivation  as  practised  by  Mr.  Ruck,  and  other  large 
occupiers,  whose  farms  have  been  duly  prepared  for  the  new 
system.  It  therefore  becomes  a  question  of  great  interest  whether 
•team- cultivation  can  only  become  general  when  the  existing 
large  number  of  small  farms  shall  have  been  consolidated  into 
a  small  number  of  large  fines.  In  the  first  place,  it  is  necessary 
to  consider  what  is  implied  by  the  consolidation  of  farms.  It 
*wms  but  a  simple  matter  for  a  landowner  to  issue  the  fiat.  Let 
half-a-dozen  small  farms  be  consolidated  into  one  large  one ;  the 
first  idea  realised  being  that  some  miles  of  old  crooked  fences 
and  some  scores  of  hedgerow  trees  would  disappear,  and  bo 
replaced  by  a  few  straight  fences,  laid  out  with  special  reference 
to  the  requirements  of  steam-cultivation.  So  far  all  would  bo 
•crene :  land  would  be  gained  by  the  removal  of  the  fences  ;  and 
the  fewer  the  trees  which  are  tolerated  on  arable  land  the  better 
for  the  tenant,  the  proprietor,  and  the  public. 

The  next  step  is  not  such  plain  sailing.  Pulling  down  six 
homesteads,  ill-arranged  and  incomplete  though  they  may  be,  and 
ooilding  a  good  house  and  set  of  farm-offices,  are  expensive  opera- 
^*wis,  and  it  is  neither  agreeable  nor  convenient  to  repeat  them  too 
•fienin  these  prosaic  days,  when  Aladdin's  lamp  is  no  longer  avail- 
•Mecven  to  the  most  devout  worshipper  of  the  Prophet.     But  the 
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worst  remains  to  be  told.  Five  tenants  are  turned  out ;  one  onlj 
is  promoted,  if,  indeed,  any  one  of  the  six  be  found  fitted  bi 
capital  and  capacity  for  doing  credit  to  the  new  arrangements 
What  are  these  mens  offences ?  and  wJiat  are  they  to  do  for  i 
livelihood^  The  landlords  of  England  will  require  satisfactor 
answers  to  these  questions  before  they  will  pass  any  sweepinj 
sentence  of  expatriation  upon  hard-working,  deserving  tenants 
even  to  make  room  for  the  steam-plough.  No  doubt  opportunitie 
frequently  occur  when,  without  harsh  measures,  farms  may  b 
consolidated,  and  this  process  is  quietly  progressing  in  a  naturs 
and  satisfactory  way  ;  but  if  small  farms  are  never  to  be  cultivate 
by  steam^  it  will  be  long^  indeed^  before  steam-cultivation  become 
general. 

We  are  by  no  means  disposed  to  take  a  despoqding  view  of  th 
obstacles  to  be  surmounted  in  the  introduction  of  steam-worke 
implements  on  small  occupations.  Doubtless  they  are  greatc 
than  the  difficulties  which  stood  in  the  way  of  steam-thrashin 
on  siich  farms,  but  these  were  considered  insurmountable  a  fei 
years  ago;  and  there  is  no  want  of  inducement  to  make  th 
attempt,  as  it  is  rapidly  becoming  apparent  that  even  on  ligl 
land  steam-cultivation  will  pay,  and  that  clay  cannot  be  thoroughl 
worked  by  any  other  means.  It  was  at  one  time  believed  th? 
subsoiling  clay  by  horse-power  would  effect  the  deep  and  pei 
feet  tilth  which  is  so  great  a  desideratum  and  so  difficult 
task  on  such  land,  and  when  this  was  the  current  belief,  im 
proving  clay-land  farmers  did  not  hesitate  to  incur  the  heav 
expense  of  iOs,  to  305.  per  acre  to  stir  and  break  up  the  land  t 
the  desired  depth.  The  result  was  neither  permanent  nor  pre 
fitable  ;  but  it  was  not  the  heavy  cost  per  acre  which  cause 
subsoiling  clay  to  be  discontinued.  That  was  known  when  th 
subsoil-plough  was  purchased.  It  was  the  slowness  of  tl 
progress,  apd  the  injury  caused  by  the  trampling  of  so  man 
horses,  which  prevented  the  operation  from  succeeding.  Steanc 
cultivation  is  free  from  these  objections;  and  even  on  sma 
farms  it  can  be  done  at  much  less  cost  than  subsoiling  by  hors< 
or  oxen. 

The  only  real  difficulty  is  the  amount  of  force  required  to  cu 
tivate  strong  land  to  a  sufficient  depth.  The  best  authoritic 
recommend  an  engine  of  12  or  14  horse-power  for  this  worl 
With  such  a  command  of  power  the  strongest  clay  may  be  broke 
ip  to  a  sufficient  depth  steadily  and  uniformly,  or  it  may  I 
ivell  stirred^  sown,  and  the  seed  covered^  at  one  operation.  Thei 
oan  be  little  doubt  that  in  this  way  the  work  can  be  done  in  th 
most  perfect,  and  perhaps  also  in  the  most  economical  way ;  an 
"'•ge  farmers  with  sufficient  capital  will  probably  never  regr< 
..»"^'~gr  ^n/1'^  *\m   ^'i<^lav  requisite  to  give  them  full  command  ( 
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their  work.  But  the  desideratum  of  the  present  day  is  to  ascer- 
tain the  best  mode  of  utilizing,  for  the  purposes  of  cultivation, 
4e  many  thousand  engines  which  have  been  already  sent  out  to 
fanners  or  small  capitalists,  and  whose  average  nominal  strength 
is  probably  about  seven  horse-power. 

Two  ways  of  accomplishing  this  may  be  mentioned.  The 
firrt  is,  to  reduce  the  work  to  be  performed.  Instead  of  using  a 
plough  turning  three  or  four  furrows,  it  is  perfectly  practicable 
to  use  one  turning  two  only,  and  all  the  other  implements  may 
be  redaced  in  proportion.  The  reduction  in  the  amount  of 
work  done  in  a  given  time  would  not  be  important  on  small 
farms ;  and  though  the  owner  of  the  engine  would  have  to  charge 
a  higher  rate  per  acre,  it  would  still  answer  to  the  farmer  to  pay 
for  the  use  of  a  steam-plough  at  particular  seasons,  in  order  to 
break  up  some  unusually  stubborn  fields,  which  were  quite  beyond 
the  strength  of  his  team. 

The  odier  plan  would  be,  to  combine  two  engines  of  moderate 
calibre,  and  thus  obtain  power  sufficient  to  get  through  the 
heaviest  kind  of  work.  This  method  has  been  introduced  by 
several  makers,  and  their  respective  modes  of  applying  the 
power  of  the  twin-engines,  either  alternately  or  jointly,  has 
^J^^n  clearly  described  in  Mr.  Algernon  Clarke's  very  able  and 
valuable  article  on  the  Progress  of  Steam-cultivation,  in  the  last 
number  of  the  Journal.*  Hitherto  the  men  who  let  out  steam- 
thrashing  machines  have  feared  to  take  up  steam-ploughing. 
Partly  because  the  demand  has  not  yet  become  sufficiently 
?^eral,  and  partly  because  a  12-horse  engine  is  too  costly,  and 
nnnecessarily  powerful  for  the  work  on  which  they  would  be 
engaged  for  the  greater  portion  of  their  time.  Steam-ploughing, 
^en  when  it  became  general,  would  not  be  sufficiently  con- 
tmuous  to  pay,  unless  the  engine  could  go  to  some  other  work 
^hen  the  land  was  soft ;  but  if  at  particular  times  of  year  one 
<*ngine  could  be  sent  with  a  two-furrow  plough  to  a  small  farm, 
fod  two  engines  with  a  larger  cultivating  apparatus  for  a  heavier 
job,  the  business  of  steam-cultivation  might  be  profitably  com- 
bined with  that  of  steam-thrashing. 

These  two  methods  would  be  equally  available  to  the  occupier 
^[  a  small  farm  as  to  the  owner  of  engines  who  lets  them  for 
bire.  An  engine  of  7  or  8  horse-power  would  pay  well  on  a 
'arm  of  250  or  300  acres  of  arable  land,  if  in  addition  to  its  ser- 
^ces  in  the  bam  it  could  also,  when  required,  plough  effectually 
3  or  4  acres  of  strong  clay  per  diem  ;  and  for  any  work  of  especial 
Wgency  or  difficulty,  two  neighbours  4Tiight  unite  their  forces, 
•>d  thus  obtain  sufficient  command  of  power. 

*  *  Jounial/  vol.  xxiv.  p.  3G2. 
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A  Steam-plough  Company  was  formed  in  Gloucestershire,  in 
1860,  under  very  good  auspices,  but  did  not  succeed,  in  conse- 
quencp  of  the  long  periods  of  enforced  idleness  which  occurred 
whenever  the  weather  was  unfavourable.  Another  company  has 
been  formed  at  Wakefield,  in  Yorkshire,  which  hopes  to  sur- 
mount this  difficulty,  by  undertaking  steam-thrashing,  sawing, 
grinding,  &c.,  whenever  the  engines  cannot  go  on  the  land.  The 
results,  so  farj  are  highly  encouraging. 

The  present  position  of  the  question  seems  to  be,  that  on  large 
arable  farms  steam -cultivation  is  a  decided  success,  especially 
where  the  land  is  so  laid  out  that  the  apparatus  can  be  worked  in 
the  most  effectual  and  economical  manner. 

That  on  farms  of  moderate  size  it  can  also  be  applied  with 
advantage,  by  employing  ploughs  or  cultivators  which  do  not 
require  an  engine  of  higher  power  than  can  be  useifully  employed 
on  ordinary  bam- work. 

Lastly,  that  even  small  farms  may  derive  conslderafble  benefit 
from  steam-cultivation,  as  soon  as  companies  or  private  capitalists 
will  undertake  this  kind  of  work,  which  they  may  do  with 
advantage,  either  by  the  employment  of  small  cultivators  with 
one  engine  of  moderate  power,  or  by  combining  two  such  on 
the  twin-engine  principle. 

Effect  of  Free  Trade, — ^The  influence  of  the  competition  arising 
from  free  trade  on  the  demand  for  improved  agricultural  ma- 
chinery has  already  been  pointed  out  By  the  courtesy  of  the 
authorities  of  the  Board  of  Trade,  we  are  now  enabled  to  furnish 
tables  showing  the  full  extent  of  the  competition  which  British 
farmers  have  to  meet  in  their  two  staple  products  of  com  and 
meat 

Table  (C.)  shows  the  quarters  of  wheat,  barley,  oats,  maize,  peas 
and  beans,  and  the  hundredweights  of  flour  imported  in  each 
of  the  years  1839-1862.  Large  as  these  quantities  undoubtedly 
are,  we  are  satisfied  that  they  do  not  warrant  the  opinion  generally 
entertained  that,  since  the  adoption  of  free-trade,  the  importation 
of  foreign  wheat  and  flour  has  been  increasing  faster  than  the 
consumption — ol-  in  other  words,  that  the  production  of  wheat  in 
this  country  is  declining,  and  that  its  place  is  being  supplied  by 
importation.  It  is  much  to  be  regretted  that  on  a  question  of 
so  much  interest  to  the  agriculturist,  the  capitalist,  and  the 
statesman,  we  should  have  no  reliable  statistics  by  which  to 
test  the  correctness  of  this  opinion.  Indirect  proof  is  all 
that  can  be  adduced.  We  trust  that  it  will  be  considered  >  con- 
clusive. 

The  most  superficial  examination  of  the  accompanying  table 
will  show  that  a  very  large  increase  in  the  importation  of  wheat 
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Tablb  C. — Grain  Imported  into  the  United  Kingdom. 


Wheat.         j 

Bnriey. 

Oats. 

Maize. 

Peas  and 
Beaus. 

Wheat-meal. 

Qosoriers. 

Quarters. 

Quarters. 

.  Quarters. 

Quart  ei-s. 

Cwts. 

3,688,593 

579,405 

674,554 

9,565 

249,822 

793,606 

1,995,453 

625,437 

537,805 

22,021 

287,904 

1,552,697 

2,409,754 

264,654 

122,297 

4,137 

442,253 

1,275,656 

2,722,305 

73,550 

302,852 

35,866 

219,830 

1,151,827 

932,866 

179,414 

84,718 

516 

97,051 

440,955 

1,097,963 

1,025,416 

308,126 

39,218 

261,780 

987,774 

844,533 

367,854 

586,860 

55,984 

265,621 

924,256 

1,437,336 

371,137 

794,863 

694,184 

468,050 

3,363,810 

2,650,058 

772,840 

1,706,780 

3,614,637 

600,964 

8,637,377 

2,477,366 

977,203 

930,265 

1,577,023 

668,160 

1,731,974 

1  3,845,378 

1,381,008 

1,267,106 

2,224,459 

692,299 

t3, 349, 839 

i  3,788,995 

1,035,903 

1,154,47» 

1,277,071 

619,720 

3,819,440 

3,812,008 

829,564 

1,198,529 

1,807,636 

417,623 

5,314,414 

8,060,268 

625,540 

989,287 

1.471,277 

477,306 

3,865,173 

4,915,430 

824,068 

1,028,409 

1,544,483 

450,655 

4,621,506 

3,431,227 

552,972 

1,014,949 

1,349,698 

494,843 

3,646,505 

2,667,702 

349,110 

1,033,727 

1,215,333 

458,427 

1,904,224 

4,072,833 

731,412 

1,146,848 

1,777,813 

439,300- 

3,970,100 

3,437,957 

1,701,470 

1,710,299 

1,150,783 

465,674 

2,178,148 

4,241,719 

1,661,392 

1,856,281 

1,750,825 

570,006 

3,856,127 

4,000,922 

1,727,855 

1,677,585 

1,314,303 

500,602 

3,328,324 

5,880,958 

2,112,861 

2,290,951 

1,851,762 

754,035 

5,086,220 

6,912,815 

1,400,401 

1,859,781 

3,090,352 

960,330 

6,152,938 

9,469,270 

1,854,944 

1,609,816 

2,728,791 

703,048 

7,207,113 

♦  Import  duty  U.  per  quarter  from  1  Feb.  1849. 
t  Import  duty  4jd.  per  cwt.  from  1  Feb.  1849. 
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and  flour  took  place  in  the  three  last  years.  The  quarters  ( 
wheat  imported  in  the  first  ten  years  of  free-trade  ranged  fi 
the  most  part  between  three  and  four  millions  of  quarte 
per  annum,  averaging  3,737,906  quarters.  The  flour  importc 
averaged  3,650,396  cwts ;  but  in  1860,  1861,  1862  the  averaj 
imports  of  wheat  rose  to  7,421,014  quarters  per  annum,  or  doub 
the  average  of  the  previous  ten  years ;  whilst  the  import* 
flour  reached  6,148.757  cwts.,  an  increase  of  68  per  cent.  Th 
sudden  rise  is  easily  explained.  The  three  years  in  questi< 
were  years  of  unusually  deficient  crops  in  these  islands.  A 
interesting  return  given  by  Mr.  Morton,  in  his  valuable  pap 
on  Agricultural  Progress,  already  alluded  to,  furnishes  the  mea; 
of  testing  the  extent  of  the  deficiency  in  one  of  our  largest  cor 
growing  districts.  It  is  an  account  of  the  produce  of  wheat  p 
acre  on  a  large  Fen  farm  in  Lincolnshire  for  the  last  twenty- fo 
years  ;  and  shows  that,  whilst  the  average  produce  of  the  who 
period  was  between  38  and  39  bushels  per  acre,  the  produce 
the  three  years  1859,  1860,  1861  was  26,  24,  and  27  bushc 
respectively — i.  e.,  the  produce  of  these  three  successive  yea 
was  33  per  cent,  below  the  average  produce  of  the  farm.  The 
were  the  three  harvests  which  would  influence  the  importatio 
of  the  years  1860,  1861,  and  1862,  and  sufficiently  account  f 
their  unusual  amount.  In  endeavouring  to  strike  a  balance  b 
tween  the  ordinary  increase^  of  importation,  consumption,  ai 
home  production,  the  calculation  would  be  vitiated  by  includii 
these  very  exceptional  seasons,  unless  it  could  be  extended  ov 
a  long  succession  of  years,  which,  as  Free  trade  commence 
in  1849,  is  evidently  impossible.  We  shall  therefore  confi: 
our  comparison  to  the  ten  years  immediately  preceding,  and  t 
ten  immediately  succeeding  1849,  leaving  out  that  year  as  n 
belonging  entirely  to  either  the  Free-trade  or  ante-Free-tra 
epoch.  We  shall  calculate  the  wheat-meal  as  wheat  at  the  rs 
of  2^  bushels  for  each  hundredweight  of  flour,  and  we  find  tl 
the  comparison  stands  as  follows: — 

Qra. 
Quantity   of  wheat   and   flour    (calculated   as  wheatM  oqtaa/?i 

imported  in  1839 ;|  2,8/0,061 

Ditto  in  1859     4,971,683 

Increase  in  1859  over  1839   ..    Qrs.  2,101,622 


Average  quantity  of  wheat  and  flour  (calculated  as  wheat))  o  aao  007 

imiwrted  in  ear>^  of  the  five  years,  1839-1843    ..      ..  J  ^»^^»^o' 

-^iff.     Q*^5-i85v         4,573,047 

A. verage  increase Qrs.  2,129,060 
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Average  quantitj^  of  wheat  and  flour  (calculated  as  wheat 


Qrs. 


imported  in  each  of  ten  years,  1839-1848 


^*)|  2,529,037 
Ditto;  1850-1^59       ..      .'.      ..      ,\     4,802,G05 

Average  increase Qrs.  2,273,508 


The  results  obtained  by  comparing  the  first  and  last^  or  the  first 
Jive  and  lastfive^  or  the  first  ten  and  last  ten^  of  the  twenty-one 
years  under  consideration,  are  thus  so  nearly  the  same,  that  no 
material  error  can  in  this  case  arise  from  basing  our  calculation 
on  the  comparison  between  the  single  years  1839  and  185y,  the 
first  and  last  of  the  series  ;  the  difference  in  the  quantity  of  wheat 
imported  in  those  years  being  2,101,622  quarters. 

The  next  step  is  to  ascertain  the  increase  of  the  population 
in  the  period  under  consideration;  and  this  we  find,  from 
the  Census  Tables^  for  England  and  Wales,  to  have  been 
^127,819.  The  ordinary  estimate  of  the  consumption  of 
hread-com  by  a  wheat-eating  people  is  one-quarter  (of  8  bushels) 
per  head  per  annum.  We  have  satisfied  ourselves  by  careful 
^niry  that  this  is  as  near  an  approximation  to  the  truth  as  can 
he  expected  from  a  rough-and-ready  rule  of  the  kind.  The 
popnlation  of  England  and  Wales  would  therefore  require 
^127,819  more  quarters  of  wheat  in  1859  than  would  have 
*nfficed  in  1839.  The  increase  of  importation  of  wheat  and 
flour  (calculated  as  wheat)  in  1859  over  1839  was  2,101,622 
quarters.  The  balance  therefore  of  2,026,197  quarters  of  annual 
•npply  must  have  been  provided  by  the  increase  of  our  home- 
grown wheat,  or  our  population  must  have  been  much  icorse  fed 
^«  heretofore^  the  very  reverse  of  which  we  know  to  be  the  fact. 

We  do  not  pretend  that  this  is  an  accurate  estimate,  or  even  a 
dose  approximation  ;*  but  we  feel  little  doubt  that  it  may  be  taken 
f*  the  minimum  increase  of  our  home-grown  supply,  and  that  it 
u,  in  fact,  much  below  the  actual  increase  if  that  could  in  any 
way  be  ascertained.  That  this  is  so  the  following  considerations 
^ill  show : — In  the  first  place,  the  increase  of  the  population  is 
^  ascertained  fact,  and  the  estimate  of  eight  bushels  of  wheat 
per  head  of  aimual  consumption  in  England  and  Wales,  which 
^  been  verified  by  the  accounts  of  many  different  families  and 
taken  as  a  basis  of  calculation  by  various  writers,  is  in  all  pro- 
oability  not  far  wrong.  If  these  data  be  granted,  the  amount  of 
increased  consumption  is  proved,  and  that  portion  of  it  which 
1^  not  been  imported  must  have  been  grown  at  home.  But 
^^^ing  the  twenty-one  years  in  question  the  ordinary  wages  of 
^y  labour  have  risen  at  least  20  per  cent,  and  barley-scones 
■•d  oat-cakes  .have  almost  disappeared  as  articles  of  regular  diet. 
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The  construction  of  railways,  docks,  and  other  large  public  works 
has  created  a  numerous  class  of  navvies,  plate-layers,  and  well 
paid  officials,  whilst  the  great  extension  of  our  staple  industries 
has  provided  more  constant  and  more  profitable  employment  foi 
our  artizans  and  labourers  than  heretofore ;  so  that  both  on  accoun 
of  our  labourers  having  the  means  of  supplying  their  families  mon 
liberally  with  food,  and  of  wheat  becoming  more  and  more  th< 
staple  diet  of  the  million,  we  are  convinced  that  a  much  large 
addition  is  required  to  our  present  supply  of  wheat  than  wouh 
be  necessary  merely  to  feed  the  additipnal  mouths  according  t< 
the  old  standard  rate  per  head.  It  follows  then,  as  a  matter  o 
course,  that  the  increase  in  the  home-production  of  wheat  betweei 
1839  and  1859  was  considerably  in  excess  of  the  two  millioi 
quarters,  which  we  have  endeavoured  to  prove  to  have  been  th( 
minimum.'  It  is  satisfactory  to  feel  that  our  large  importation 
are  not  displacing  home-grown  com,  but  that  the  skill  of  ou 
farmers  has  been  no  less  effective  than  the  enterprise  of  our  mei 
chants  in  obtaining  the  large  additional  supply  of  food  require< 
by  an  increasing  population. 

The  immense  resources  of  our  capitalists  and  our  shippinj 
have  never  been  more  strikingly  exemplified  than  in  the  fact 
which  this  Table  places  prominently  before  us.  The  deficienc; 
caused  by  a  succession  of  three  unusually  bad  harvests  has  beei 
supplied  from  other  countries  to  the  extent  of  4,410,546  quarter 
of  wheat  annually  over  and  above  what  may  be  called  tne  cus 
tomary  amount,  viz.  the  average  of  the  previous  ten  years,  withou 
any  disturbance  of  the  money  market  and  almost  without  any  on 
being  aware  of  what  was  going  on, — except  the  importers,  wh 
each  year  provided  the  requisite  ten  or  twelve  millions  sterling 
and  the  farmers,  who  received  that  much  less  for  their  crdpi 
Doubtless  the  loss  has  fallen  heavily  upon  them,  and  had  i 
not  been  fofr  the  help  afforded  by  the  remunerative  prices  o 
stock,  wool,  and  iJairy  produce,  many  must  have  succumbed 
To  the  decrees  of  Providence,  however,  all  must  bow,  ,and  ha< 
it  not  been  for  Free-trade,  what  would  have  been  the  result 
Restricted  supplies — high  prices — a  suffering  and  discontopta 
population — and  last,  but  not  least,  t/ie  consciousness  that  thei 
sufferings  miglU  have  been  prevented. 

Free  Trade  in  Cattle. — Table  (D.)  shows  the  total  importa 
tions  of  cattle,  sheep,  and  swine,  from  July  9,  1842,  the  date  o 
•^^e  removal  of  the  prohibition,  to  December  31,  1862.  It  wil 
je  seen  that  so  long  as  an  import-duty  of  even  11.  per  head  wa 
'-'vied  on  cattle,  and  3^.  per  head  on  sheep,  the  numbers  im 
^/orted  were  trifling ;  but  that  a  considerable  increase  toQk  plac 
min*.ri^v**>l-  tftpr  \M^.  whcu  thc  trade  was  made  entirely  free. 
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Taili  D. — Gattlb,  Shsbp,  and  Swine  Imported  into  the  United 
Kingdom. 


r«ft 

Oxen  and 
Bolls. 

Cows. 

Calves. 

Sheep  and 
Lambs. 

Striiie. 

Number. 

Komher. 

Number. 

Number. 

Numliej. 

•i842 

3,156 

1,038 

70 

644 

410 

J843 

-  1,114 

368 

39 

217 

361 

1844 

3,682 

1,154 

53 

2,817 

265 

1845 

9,743 

6,503 

587 

16,957 

1,590 

fl846 

17,191 

25,349 

2,503 

94,624 

3,856 

1847 

27,831 

36.480 

12,406 

142,720 

1,242 

1848 

24,590 

22,506 

15,642 

130,683 

2,119 

1849 

21,884 

17,920 

13,645 

129,266 

2,653 

18fiO 

28,951 

17,757 

19,754 

143,498 

7,287 

isei 

37,624 

24,026 

24,870 

201,869 

15,599 

1852 

40,533 

25,038 

27,490 

230,037 

10,524 

1853 

56,220 

38,328 

30,705 

269,420 

12,757 

1864 

62,937 

25,271 

26,130 

183,436 

11,077 

1855 

•  63,687 

10,063 

23,777 

162,642 

12,171 

1856 

52,019 

9,843 

21,444 

145,069 

9,916 

1867 

53,277 

'12,371 

27,315 

177,207 

10,678 

1858 

47,912 

14,106 

26,983 

184,482 

11,565 

1859 

55,960 

7,334 

22,383 

260,680 

11,084 

1860 

70,023 

6,987 

27,559 

320,219 

24,452 

1861 

71,288 

9,906 

25,902 

312,923 

30,308 

1862 

64,46i 

4,357 

29,069 

299,472 

18,162 

*  July  9,  1842. — Prohibition  to  import  Live  Stock  removed.     Dnty  imposed  on 
^^e  of  20*. ;  on  Sheep  of  3«. ;  and  on  Swine  of  5«.  per  head, 
t  Prom  March  19,  1846.— Free  of  Import  Duty. 
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If  the  sixteen  years  succeeding  1846  be  divided  into  four  eq^' 
periods  of  four  years  each,  as  in  Table  (E.),  it  will  be  found  tlu 
the  trade  in  cows,  which  was  considerable  for  a  few  years  3-*^ 
the  ports  were  opened,  soon  declined,  and  has  been  pretty  near 
abandoned ;  but  that  the  number  of  prime  animals  (the  bu 
forming  a  very  inconsiderable  portion  of  the  numbers  in  the  J 
column)  has  increased  steadily,  though  not  rapidly.  The  sh^^ 
though  with  considerable  fluctuations,  have  also  increased. 

Table  E. — Cattle,  Sheep,  and  Swine  Imported  into  the  United 

Kingdom. 


Oxen  and 
Bulls. 

Cows. 

Calves. 

Sheep  and 
T«imbs. 

Swi* 

Average  of  4  years — 

Kumber. 

Number. 

Number. 

Number. 

Numt 

1847  to  1850,  inc. 

25,814 

23,415 

15,361 

136,516 

U)C 

1851  to  1854,  inc. 

49,328 

28,165 

27,298 

218,688 

12,4 

1855  to  1858,  inc. 

54,223 

11,595 

24,879 

167,347 

11,0 

1859  to  1862,  inc. 

66,433 

7,146 

26,228 

295,798 

21,0 

We  have  unfortunately  failed  in  our  attempts  to  obtain  an 
reliable  statement  of  the  liumber  of  live  stock  brought  to  mark< 
in  the  principal  cities  and  towns  of  the  United  Kingdom,  so  thi 
we  are  unable  to  ascertain  the  proportion  which  the  live  stoc 
imported  bears  to  the  whole  consumption  of  the  country.  Thj 
it  is  but  a  small  fraction  of  the  entire  supply  is  however  evidei 
by  comparing  the  accompanying  Tables  (E.)  and  (F.),*  froi 
which  it  appears  that  the  average  number  of  cattle  imported  i 
the  four  years  1859-1862,  were  barely  25  per  cent,  and  the  shec 
only  19  per  cent,  of  the  average  numbers  brought  to  market  i 
those  years  in  the  metropolis  alone. 

Table  (F.)  embraces  a  period  of  thirty  years,  and  dividin 
it  into  three  equal  periods  of  ten  years  each.  Table  (G.),  we  fin< 
by  comparing  the  2nd  decennial  period  with  the  1st,  that  thei 
has  been  an  increase  in  the  annual  supply  of  cattle  of  27  p( 
cent. ;  and  similarly  comparing  the  3rd  period  with  the  2n( 
that  there  has  been  a  further  increase  of  22J  per  cent.  In  tl 
case  of  sheep^  however,  the  increase  in  the  2nd  period  was  only  11 
per  cent. ;  and  in  the  3rd  period,  there  has  been  a  falling-ofF  < 
116,642  head  annually,  or  7  per  cent,  of  the  whole  number  of  shee 

♦  This  Table  has  been  kindly  furnished  by  the  authorities  of  the  City  of  Londo 
For  the  continuation,  subsequently  to  1854,  we  are  indebted  to  the  officers  of  tl 
lioard  of  Trade. 
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BIOS  F.— Cattle,  Sheep,  Calvks  and  Pigs  brought  into  Smithfield 
ifarket  in  each  Tear  from  1833  to  1854 ;  and  into  the  Metropolitan 
:}ataB.Market,  from  1855  to  1862. 


Bcasta. 

Sh*«p. 

Calve.. 

Pigs. 

f  1833 

Numbtr, 

154,943 

Nnmber, 

1,206,730 

Nnmbcr. 

18,361 

^'limber. 

25,070 

vm. 

174,837 

1,364,470 

19,647 

48,350 

1835 

183,101 

1,563,500 

20,807 

60,085 

1836 

177,334 

1,343,770 

19,222 

56,110 

1837 

186,386 

1,460,160 

17,659 

57,300 

1838 

199,369 

1,540,280 

18,651 

44,905 

1839 

193,322 

1,481,920 

18,321 

45,690 

1340 

186,955 

1,527,550 

17,186 

46,275 

1841 

176,658 

1,432,040 

17,134 

42,020 

1 

1842    ' 

191; 075 

1,655,370 

19,447 

49,955 

1 

1643 

187,547 

1,817,460 

19,131 

52,650 

1     ^ 

Q 

1844 

197,837 

1,804,850 

19,117 

52,785 

^ 

1845 

204,055 

1,539,660 

18,512 

48,635 

I 

1840 

213,525 

1,,527.220'' 

19,875 

38,495 

q 

1847 

240. GG8 

1,548, 3.50 

25,506 

36,225 

1848 

240,293 

1,450,350 

28.842     ' 

37,335 

1849 

243,761 

1,624,230 

26,301 

21,085 

1850 

251,137 

1,658,330 

'     30,145 

18,325 

18S1 

261,672 

1,660,850 

33,237 

20,220 

1B52 

278,616 

1,630,480 

36,188  . 

17,180 

1853 

292,329 

1,530,550 

36,316 

13,530 

1 1854 

282,828 

1,G1S,660 

30,808 

15,205 

§ 

'1855 

272,916 

1,552,920 

27,370 

37,705 

I 

laSG 

268,996 

1,423.250 

24,713 

28,325 

11 

18S7 

272,843 

1,S91,9«0 

29,706 

25,030 

1838 

289,504 

1,463,235 

26,260 

31,465 

n 

1869 

274,489 

1,552,440 

24,020 

29,310 

^'"^ 

18G0 

295.018 

• 

1,670,090 

27,309 

26,840 

1 

186f 

230,380 

1,496,860 

26,399 

30,730 

«^ 

asea 

304,741 

1,498,500 

27,951 

29.470 
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brought  to  market !  This  diminution  in  the  supply  has  occurred, 
too,  when,  in  consequence  of  the  high  prices  of  both  wool  and 
mutton,  there  has  been  a  strong  induce9ient  to  flockmasters  to 
increase  their  production  to  the  utmost  extent.  The  deficiency 
may  to  some'  extent  be  accounted  for  by  the  largely  increased 
quantity  of  meat  sent  to  Newgate  and  Leadenhall  markets. 
The  supplies  sent  to  these  markets  consist  partly  of  meat  killed 
in  the  metropolis,  the  live  stock  having  been  purchased  in 
the  Metropolitan  Cattle  Market:  this  has  already  been  taken 
into  account.  The  remainder  consists  chiefly  of  meat  conveyed 
by  railway. 

Table  G. — Cattle  and  Sheep  brought  into  Smithfield  and  the  Metropolitan 

Cattle  Market. 


Average  of  the 

10  Years, 

18H3-1842. 

Average  of  the 

10  Years, 

1843-1852. 

Inci*ease 
(Numbers). 

Inci'ease 
Percent. 

Average  of  the 

10  Years, 

1853-1862. 

Increase 
(Numbers). 

li 

Pe 

le 

182,393 

231,911 

49,518 

27 

284,304 

52,398 

V 

1,467,579 

1,626,178 

168,599 

Hi 

1,509,636 

Decrease. 

116,642 

D 

Comparing  a  return  lately  obtained  from  the  principal  Railway 
Companies  which  convey  meat  to  the  metropolis  with  a  return 
furnished  by  the  same  Companies  10  years  ago,  it  appears  that  the 
quantity  of  meat  so  carried  has  increased  during  the  intervening 
period  about  37  per  cent.  Supposing  this  to  consist  of  beef  and 
mutton  in  equal  proportions,  the  additional  13,400  tons  carried 
would  give  6,700  tons  of  mutton,  representing — if  80  lbs.  be  the 
average  dead  weight  of  a  sheep — ^a  goodly  flock  of  187,600  head.* 
If  mutton  form  the  larger  portion  of  the  consignments,  as  appears 
probable  (say  as  5  to  3),  the  number  of  sheep  conveyed  by  rail  to 
the  metropolis  as  dead  meat  now  would  be  234,500  more  than  were 
similarly  carried  ten  years  ago.  The  falling  off  in  the  number 
shown  at  Smithfield  during  the  same  period  was  116,642,  leaving 
a  balance  of  increase  of  117,858.  This  increase  in  the  number 
of  live  and  dead  sheep  brought  to  market  in  the  metropolis  is  not, 
however,  derived  from  our  own  country ;  as  it  will  be  seen  in 
Table  (D.)  that  the  average  importations  of  sheep  in  the  4  years 
ending  1862  had  increased  by  119,658  over  the  average  impor- 

*  No'accounts  are  kept  of  the  relative  proportioDS  of  beef  and  mutU>ii  forwarded 
by  railway. 
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tadons  in  the  4  years  ending  1852 ;  so  that,  judging  by  the  sup- 
plies sent  to  the  metropolis  (no  bad  test),  it  is  pretty  certain  that 
the  number  of  British  slieep  sent  to  market  has  been  for  the  last  ten 
years  stationary y  if  not  retrograde. 

The  supply  of  meat  sent  by  railway  consists,  to  a  great  extent, 
of  prime  joints,  and  consequently  represents  a  greater  number  of 
head  of  live-stock  than  an  equal  weight  of  meat  sent  to  market 
in  the  ordinary  way  (by  the  carcase).  This  consideration,  how- 
ever, cannot  affect  our  calculation  to  any  appreciable  extent. 
Take  the  case  of  100  sheep  slaughtered  at  Norwich,  where  this 
trade  is  largely  carried  on.  The  fore-quarters  of  the  whole 
100  sheep  are  now  consumed  at  Norwich,  and  the  same  con- 
suming power  would  formerly  have  been  supplied  by  50  sheep 
slaughtered  and  wholly  disposed  of  there.  The  other  50  would 
have  been  sent  to  London  alive ;  whereas  now  the  inhabitants  of 
Norwich  are  willing  to  purchase  the  inferior  joint3  at  a  lower 
price,  and  the  consumers  of  the  metropolis  are  also  willing  to 
pay  for  the  privilege  of  having  the  hind-quarters  of  the  whole 
lOO  sheep  without  the  inferior  joints.  It  is,  therefore,  a  mere 
transfer  of  the  best  parts  of  the  animal  to  the  best  market,  and 
does  not  of  itself  give  any  indication  either  of  increase  or  decrease 
in  the  number  slaughtered. 

The  slow  rate  of  increase  of  our  home-grown  supplies  of  sheep 
becomes  still  more  striking  if  we  compare  the  number  sent  to 
the  Metropolitan  Market  now  with  the  number  sold  in  Smith- 
field  Market  40  years  ago:  In  1822  the  number  of  cattle  sold 
in  Smithfield  Market  was  142,043,  and  of  sheep  1,340,160.  In 
1862  the  number  of  cattle  brought  into  the  Metropolitan  Market 
was  304,741,  and  of  sheep  1,498,500 ;  so  that  whilst  the  cattle 
have  increased  114  per  cent.,  the  sheep  have  increased  not  quite 
12  per  cent ! 

Strong  corroborative  evidence  of  the  increasing  scarcity  of  sheep 
is  afforded  by  the  great  rise  which  has  occurred  in  the  price  of 
mutton  within  the  last  ten  years.  This  has  also  to  some  extent 
affected  the  price  of  beef,  notwithstanding  good  supplies  of  fat 
cattle. 

The  following  comparative  statement  shows  that  between  1852 
and  1862  the  price  of  mutton  has  advanced  Is.  id.  per  stone  of 
8'bs.,  and  that  the  stone  of  beef  has  advanced  lOd.  in  the  same 
**nie.  This  statement  applies  only  to  the  ^^  prime  ^^  or  best 
quality  of  meat.  Inferior  mutton  has  in  the  same  ten  years  only 
adranced  Id.,  and  inferior  beef  f>\d.  per  8  lbs.  It  is  common 
^len  comparing  the  prices  of  meat  at  different  periods  to  take 
I  «e  average  of  different  qualities.  We  prefer  confining  the  com- 
l  pttison  to  the  prime  qualities,  as  the  price  of  inferior  meat  is 
I       ^t*B|iiIated  much  more  by  the  proportion  of  inferior  animals  to 
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the  whole  number  shown,  and  by  the  more  or  less  injured  st^i 
from  disease  or  travel,  in  which  they  come  to  market,  than 
the  general  supplies  of  live-stock  brought  forward  for  consul* 
tion.  In  other  words,  the  price  of  inferior  meat  is  depend-^ 
not  only  on  the  quantity  at  market,  but  upon  its  degree  of  i«^ 
riority;  whereas  prime  meat  is  subject  to  but  little  variati 
in  quality,  and  its  price  is  therefore  the  safest  measure  of  ^ 
comparative  plenty  or  scarcity  of  live-stock  at  different  times* 

Average  Price  of  prime  Mutton  and  Beef  by  the  carcase  in  th^ 
Metropolitan  Markets.* 


Average  of 

5  Years,  ending 

1853. 

(Per  Stone  of  8  lbs. 


){?< 


Avei-age  of 
5  Years,  ending 

1863. 
•er  Stone  of  8  lbs.) 


Increnfle 
in  10  Years. 
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This  great  advance  in  the  price  of  meat  offers  a  strong  indui 
ment  to  farmers  to  add  to  the  numbers  of  their  live-stock  of  : 
kinds ;  but  in  the  case  of  sheep,  the  l9ng  period  during  whi 
their  rate  of  increase  has  flailed  to  keep  up  with  the  increase 
consumption,  makes  the  augmentation  of  our  theep-stock  o 
of  the  most  important  farming  questions  oi  the  day. 

Having  thus  passed  in  review  our  supplies  of  com  and  mi 
for  some  years  past,  especially  marking  die  effect  of  Free  Tra 
upon  both,  we  unavoidably  arrive  at  the  following  cone 
«ions : — 

1st  That,  except  on  those  rare  oc^ions  when  deficient  hi 
vests  may  occur  simultaneously  over  a  large  proportion  of  t 
corn-growing  regions  of  the  world,  the  supplies  of  grain  sent 
this  country  are  likely  to  be  so  considerable  as  to  keep  prices  a: 
lower  level  than  would  be  remunerating  if  corn-growing  wc 
considered  (as  it  too  often  has  been)  a  department  of  farmi 
which  is  complete  in  itself. 

2nd.  That  the  enormous  quantity  of  foreign  com  imported 
^ate  years  has  maintained  in  strength  and  comfort  a  much  lar| 
abouring  population  than  could  otherwise  have  been  support 
in  Great  Britain,  and  has  enabled  our  manufacturers  and  coi 
j:iercial  men  largely  to  extend  both  their  home  and  foreign  trac 


The  figures  on  which  these  calculations  are  founded  are  taken  from  Herbe: 


■^ver. 


•  T'-'Tlw'  ' 


^•56. 


the  Royal  Agricultural  Society,  35 

The  wealth  of  this  country  has  thus  been  so  rapidly  augmented 
Bs  to  create  a  consuming  power  which  has  increased  the  demand 
for  meat  more  rapidly  than  either  our  own  or  foreign  producers 
have  been  able  to  supply  it. 

3rd.  That  the  breeding  and  feeding  of  live-stock  have  thus 
become  such  profitable  operations  that  the  growth  of  corn,  as  a 
fcqtunce  to  Hock-farming j  has  also  become  profitable  even  at 
present  prices.  Paradoxical,  therefore,  and  unsound  as  it  would 
kavc  been  thought  twenty  years  ago,  it  is  no  less  true,  that 
tktmgh  Free  Trade  has  discouraged  had  farming  in  the  shape  of 
*ifnple  corn-growing,  it  has,  on  the  other  hand,  given  a  powerful 
^mulus  to  good  farming  by  making  it  possible  still  to  groto  com 
^th  profit   through   the  intervention    of   green-crops  and  live- 

Tenure  of  Land, — ^The  comparative  advantages  of  leases  and 

*gTeements  terminable  at  short  notice,  have  been  much  discussed 

^^  late,  though  little  progress  has  hitherto  been  made  towards  a 

•^tlement  of  the  question,  or  in  making  converts  from  one  side 

^  the  other.     The  advocates  of  leases  contend  that  under  their 

^*tem  there  are :  1st,  Fewer  instances  of  bad  farmjng,  which  is 

^^'^pcrtant  to  the  public  ;  2ndly,  greater  security  for  capital  invested, 

^hich  is  important  to  the  tenant ;  and,  3rdly,  higher  rent  paid  for 

Y^^  land,  which  is  important  to  the  landlord.     On  the  other  hand, 

1^  is  argued,   with  reference   to  the   first  point,   that  thei:e   are 

Jittmerous  instances  of  properties,  especially  large  properties,  where 

^e  land  is  in  quite  as  high  a  state  of  cultivation  without  leases 

**  if  held  for  a  long  fixed  term,  and  consequently  that  when  a 

Property  is  badly  farmed  it  is  not  the  fault  of  the  tenure,  but  of 

^c  agents   or  managers.     There  is    considerable  truth   in  this 

^eniark  ;  but  it  is  not  entirely  conclusive,  as  there  are  undoubtedly 

^ny  poor  and  ignorant  farmers  who  are  allowed  to  hold  on,  as 

^^'^ts  at  will,  but  to  whom  leases  would  never  be  granted,  and 

^bo  therefore  on  a  general  adoption  of  that  system  would  have  to 

^^e  way  for  men  of  greater  capital  and  energy.     The  second 

^  third  points   cannot  be  denied.     If,  therefore,    the  case  be 

■^^ed  on  commercial  principles  alone,  the  advocates  of  leases 

"*ve  the  best  of  the  "argument,  and  doubtless  in  the  long  run  this 

^^^  of  the  matter  will  prevail;  but  there  are  important  social 

^ttestions  connected  with  it,   which  have  hitherto  prevented  the 

S^eral  adoption  of  leases,  and  will  continue  to  exercise  a  power- 

W  retarding  influence.     Most  landlords  who  let  their  land  to 

^■■•ttts-at-will  are  aware  that  they  could  increase  their  rents  by 

. ,  Pelting  long  leases  ;  but  before  realising  this  additional  income 

'^UU  must  be  changed,  farms  consolidated,  and  farm-buildings 

•^UWUled  and  improved. 

D  2 
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Of  these  obstacles  the  least  are  those  connected  with  provk 
the  requisite  capital.  Many  landlords  have  funds  at  their 
posal  which  they  would  be  happy  to  invest  on  such  undenis 
security  as  their  own  land,  especially  to  obtain  such  a  lib 
return  as  a  moderate  increase  of  rent  would  supply, 
which,  if  the  outlay  were  judiciously  made,  would  be  cheeri 
paid.  The  owners  of  encumbered  or  settled  estates  have 
such  facilities  of  obtaining  advances  either  from  Governmer 
private  companies  that  some  more  influential  reasons  than 
want  of  funds  must  be  found  before  the  very  slight  pro^ 
made  by  the  lease-system  can  be  explained. 

One  of  the  most  general  of*  these  causes  is  dislike  on  the 
of  landowners  to  dispossess  deserving  tenants,  many  of  wl 
have  held  the  same  farms  from  father  to  son  for  generati 
and  between  whom  and  their  landlord  there  exist  personal 
which,  if  rudely  severed,  would  be  most  inadequately  repl; 
by  a  few  shillings  an  acre  additional  rent.  Another  equallj 
fiuential  cause  is  the  repugnance  of  the  proprietors  to  give  u 
much  of  the  control  over  their  estates  as  is  implied  by  a  1 
for  any  long  term  6f  years.  They  let  their  land  belom 
market  value,  for  the  sake  of  retaining  the  power  of  resui 
possession,  *at  short  notice,  of  any  farm  on  which  the  te 
causes  annoyance  to  his  landlord,  or  sets  a  bad  example  to 
neighbours.  The  knowledge  that  such  a  power  exists  mak< 
rarely  necessary  to  exercise  it. 

It  must  not,  however,  be  supposed  that  objections  to  lease 
only  to  be  met  with  amongst  landowners.  Many  tenants  di: 
the  idea  of  being  bound  down  for  a  term  of  years  "  for  b 
for  worse,  for  richer  for  poorer,"  and  if  coupled  with  a  mode 
increase  of  rent,  leases  would,  we  are  pei'suaded,  be  declinec 
a  majority  of  tenants  at  will.  On  a  property  in  the  nort 
England,  entirely  held  under  agreements  terminable  at  six  moi 
notice,  the  writer  once  offered  nineteen-year  leases,  on  the  Sc 
principle,  to  the  whole  of  the  tenants.  They  took  time  for 
sideration,  but  eventually  declined  them  to  a  man.  On  h 
asked  their  reasons,  they  said  "  they  considered  that  under 
existing  tenure  the  advantage  was  all  on  their  side,  for  if  fan 
prospered,  they  were  sure  they  should  not  be  disturbed,  ar 
bad  times  should  come,  their  hands  would  not  be  tied." 

As  these  causes  will  probably  long  continue  to  operate, 
worth  considering  whether  there  are  any  practicable  means 
once  mitigating  the  evils  arising  from  the  very  prevalent  custo 
letting  farms  at  will,  or  on  agreements  terminable  at  six  mo 
notice.  These  evils,  though  apparently  of  very  different  kinds, 
»«  injury  to  the  public  by  the  inadequate  cultivation  of  the  ] 
.rtr    niiiry  to  th«*  *p»^*»nt  who,  without  Sufficient  cause,  is  sudd 
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^possessed  of  his  holding,  are  all  referable  to  the  same  cause, 
tis.,  want  of  sufficient  security  for  the  capital  of  an  improving 
tenant  The  ingenuity  of  practical  men  has  long  been  concen- 
trated on  this  weak  point  in  the  present  system,  in  the  hope  of 
devising  such  conditions  as  shall  secure  to  an  outgoing  tenant 
lepayment  of  the  bulk  of  the  capital  laid  out  by  him  in  recent 
improvements.  An  almost  innumerable  variety  of  covenants 
lu»  thus  been  introduced  into  agreements  in  different  parts  of 
die  country.  Some  of  these  are  of  a  very  complicated  kind,  and 
require  from  an  entering  tenant  a  large  advance  of  money  which 
•  ksaid  to  have  been  disbursed  by  the  previous  occupier,  but  which 
tU  successor  has  little  power  of  verifying.  Many  a  first-rate  tenant 
ltt»  been  deterred  from  taking  farms  hampered  by  agreements  of 
uus  kind,  as,  instead  of  leaving  him  the  master  of  his  own  capital, 
they  oblige  him  to  pay  the  cost  of  operations  which,  if  honestly 
<^ed  out,  he  woulcf  probably  only  partially  approve,  and  if 
"  scamped  "  would  amount  to  a  direct  robbery.  Doubtless  the 
great  majority  of  tenant-farmers  would  scorn  to  take  advantage 
of  the  opportunity  thus  afforded  for  roguery,  biit  out-going  tenants 
*re  frequently  needy  men,  and  the  temptation  ought  not  to  be 
MTown  in  their  way.  The  principal  object  of  these  covenants  is 
to  reimburse  to  the  outgoing  tenant  as  large  a  portibn  of  his  out- 
'*J  as  is  consistent  with  justice  to  his  successor,  which  would 
probably  be  best  attained  by  somewhat  lengthening  the  requi- 
site notice  to  quit.  If  18  instead  of  6  months  were  required 
^  order  to  terminate  a  tenancy,  the  occupier  would  have  the 
opportunity  before  he  left  of  taking  one  crop  of  corn  from  the 
V)lu)le  of  his  arable  land,  which  would  much  simplify  the  con- 
ditions required  for  the  protection  of  the  outgoing  tenant,  and 
^uch  diminish  the  amount  to  be  paid  by  the  incoming  one. 
"here  land  is  in  high  condition,  the  power  of  taking  one  crop  of 
corn  ajl  round  is  of  such  obvious  justice  that  it  is  unnecessary  to 
support  it  by  argument ;  and  even  where  the  land  is  poor  and  ill- 
lanned  the  tenure  for  one  year  longer  would  not  enable  the  occu- 
pier unfairly  to  prejudice  his  successor,  if  his  agreement  restricted 
hun  (as  all  agreements  should  do)  from  taking  two  white  crops 
^  succession.* 

When  the  principles  of  cultivation,  manuring,  and  the  nuti'i- 
^on  of  plants  were  much  less  understood,  both  by  landlords  and 
^nants,  than  they  are  at  present,  the  greatest  care  and  considera- 
tion Were  bestowed  upon  agreements,  with  a  view  to  enforcing  a 
particular  course  of  cropping,  and  even  in  some  cases  of  fixing 
™  quantity  and  quality  of  lime,  manure,  <Scc.,  to  be  applied. 

.  ^^is  quite  compatible  with  special  arrangements  whereby  safe  tenants  may 
■•fWftitted  to  crop  as  they  please,  except  when  under  notice  to  quit. 
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Any  considerable  deviation  from  the  four-course  system  of  Lus- 
bandry  was  then  believed  to  inflict  such  injury  upon  the  land 
^  that  letting  a  farm  so  treated  would  be  like  selling  a  lame  horse, 
and  would  require  a  heavy  sacrifice  on  the  part  of  the  owner. 
Now,  however,  no  one  disputes  that  ^^  condition  "  can  be  restored 
to  the  land  by  a  certain  amount  of  exposure  to  the  atmosphere 
and  a  certain  amount  of  "manuring,  the  materials  for  which  cac 
be  purchased  at  most  market-towns.  In  short,  it  is  a  mere 
question  t)f  a  moderate  amount  of  money  applied  with  ordinarj 
discretion,  and  not,  as  was  formerly  thought,  the  happy  result 
of  much  money  applied  with  great  skill  through  an  indefiniti 
period  of  years^  and  which,  when  realized,  ought  to  be  guarded 
like  the  golden  apples  of  famous  memory. 

The  evident  tendency  of  the  present  day  is  to  make  agreement! 
extremely  simple,  to  allow  an  in-coming  tenant  to  be  as  little 
hampered  as  possible  by  the  operations  of  Ws  predecessor,  but  tc 
devote  the  capital,  whose  possession  ought  to  be  a  sine  qua  non^  to  8 
thorough  stocking  and  manuring  of  his  farm,  instead  of  battling 
about  tillages  and  half  tillages,  and  expending  his  capital  on 
" unexhausted  improvements"  the  existence  of  which  is  in  many 
cases  highly  problematical.  In  order  to  combine  freedom  to 
the  in-coming  with  justice  to  the  outgoing,  tenant,  the  sugges- 
tion already  made  is  thrown  out  with  some  confidence,  viz., 
to  give  to  all  tenants-at-will  an  additional  year's  notice,  and 
thus  enable  them  to  reimburse  themselves  instead  of  hampering 
their  successors. 

Improvements  in  Cultivation  and  Farm  Management, — To  a 
bond  fide  agriculturist  the  most  interesting  part  of  agricultural 
progpress  is  that  connected  with  cultivation  and  farm  management : 
and  the  injprovements  to  be  noticed  under  this  head  are  neithei 
few  nor  unimportant.  But  though  numerous  and  of  various  kinds, 
they  chiefly  spring  from  one  source,  which  in  itself  is  the  most 
characteristic  feature  of  the  period  in  question,  and  may  be  de- 
scribed as  the  substitution  of  sound  reasoning  and  arithmetical 
calculation  for  the  empirical  knowledge  so  miich  relied  upon  by 
^ur  ancestors.  That  mixture  of  tradition  and  guess-work  was 
certainly  valuable  in  the  absence  of  any  sounder  system,  but 
was  never  to  be  relied  upon  when  the  circumstances  under  which 
*  was  acquired,  whether  of  soil,  season,  or  situation,  were  mate- 
lally  altered.  In  the  first  book  of  Euclid  there  is  a  proposition 
iiear  the  commencement  which  is  familiarly  known  as  the  "  Asses' 
bridge ;"  and  undoubtedly  any  student  who  makes  himself 
horoughly  acquainted  with  that  theorem  has  made  an  im- 
portant step  towards  mastering  the  Elements  of  Geometry.  In 
^'     ^as     :v"^r*^   fiv**  ye»rs  agriculturists  have  similarly  bridged 
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over  and  successfully  passed  the  great  gulf  which  separates  the 
rufe  of  thumb  from  the  rule  of  three.  The  man  who  paved  the 
way  for  their  advance,  and  manfully  led  the  van  through  year 
after  year  of  costly,  intricate,  and  ill-appreciated  labour,  was  Mr. 
Lawet,  of  Rothamsted.  He  it  was  who  taught  us  that  the  soil 
lutf  a  natural  standard  of  fertility,  which  enables  it  without  the 
aid  of  manure  to  produce  year  after  year  a  certain  number 
of  bushels  of  wheat  or  other  grain.  On  his  own  farm  at  Roth* 
ampsted,  though  the  land  is  by  no  means  of  first-rate  quality, 
this  average  is  about  16  bushels  of  wheat  per  acre,  and  has  not 
dimmished,  though  twenty-four  crops  of  com  have  been  taken  suc- 
cessively, of  which  the  last  twenty  have  been  wheat  This  has 
been  done  not  only  without  the  application  of  any  kind  of  manure, 
bot  also  without  the  intervention  of  any  fallow  or  fallow  crop. 

It  must  be  borne  in  mind  that  this  average  produce  varies,  within 
pertain  limits,  according  to  the  character  of  the  season,  and  that 
It  maj  be  reduced  by  bad  management,  such  as  improper  seed- 
ing or  foulness  of  the  land.  But,  with  fair  play,  all  land  has  a 
^ain  standard  of  natural  produce.  Such  is  the  important  pro- 
portion which  Mr.  Lawes  has  worked  out  under  the  eyes  of  the 
nation,  and  which  must  in  future  form  the  basis  of  all  rational 
^*nning.  In  order  to  appreciate  the  full  importance  of  this  dis- 
covery it  is  only  necessary  to  look  at  the  new  light  thus  thrown 
on  the  nature  and  capabilities  of  the  soil.  Twenty  years  ago, 
^bat  could  be  more  unintelligible  than  the  terms  used  to  de- 
^ibe  the  comparative  fertility  of  different  farms  ?  Such  a  one 
^^  said  to  be  in  "  high  condition ;"  such  another  was  "  out  of 
^^itiony  Who  could  define  "  condition  "  f  It  was  considered 
*  kind  of  mystery,  of  the  real  nature  of  which  the  experienced 
P*cdcal  man  was  favoured  with  occasional  glimpses,  but  which 
^t  was  hopeless  to  attempt  to  explain  to  the  uninitiated. 

Now  that  we  know  that  land  has  a  natural  store  of  the  mate- 
^als  required  for  the  production  of  grain,  which  confers  upon  it  a 
^^rtain  moderate  standard  of  fertility,  we  have  the  key  to  the 
solution  of  this  mystery.  Land  that  is  thoroughly  run  out  means 
^nd  that  is  reduced  to  its  original  standard  of  productiveness. 
Any  "condition"  that  it  possesses  in  addition  to  this,  be  it  more, 
^  be  it  less,  consists  simply  of  the  remains  of  previous  crops  and 
F^vious  manurings.  We  are  designedly  leaving  out  of  conside- 
ration all  questions  of  tidy  or  slovenly  management,  such  as  those 
'Connected  with  draining,  fencing,  weeding,  &c.  If  wet  land  be 
'"rirained,  its  standard  of  fertility  will  clearly  be  lower  than  if 
^*ined :  if  drained  land  be  neglected,  and  the  outfalls  allowed 
J^dloke  up,  it  will  revert  more  and  more  towards  the  naturally 
standard  of  the  undrained  land  ;  if  land  be  divided  into 
fields,  and  high  overgrown  fences  or  hedgerow-trees  be 
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allowed  to  overshadow  the  crop,  or  the  com  be  smothered  w 
weeds,  even  the  small  natural  produce  may  not  be  reaped  fr< 
the  land.  But  all  these  faults  are  visible  on  the  surface,  a 
with  respect  to  the  unseen  capabilities  of  the  soil  itself  we  n* 
know,  that  nothing  short  of  the  most  wilful  and  long-continu 
cropping  without  any  return  whatever — something  worse  e^ 
than  Mr.  Lawes's  twenty-four  successive  crops  widiout  mani 
or  fallow — can  materially  injure  the  staple  of  the  soil.  It  f 
lows  that,  after  any  ordinary  amount  of  bad  farming,  sufficii 
manure  of  the  right  kind  will  quickly  restore  to  the  soil,  i 
its  natural  productiveness,  which  it  is  scarcely  possible  to  destri 
but  that  acquired  fertility  which  we  may  now  describe  as  "  gt 
condition,*^  without  fear  of  being  misunderstood. 

But  this  is  far  from  being  all  that  we  have  learnt  at  Rotba 
sted.  When  a  farm  has  been  reduced  by  bad  management  t< 
low  state  of  productiveness,  what  is  the  right  manure  to  appl 
In  1864  the  merest  tyro  in  farming  can  answer  this  questi« 
Nitrogen  Jar  com — phosphorus  for  turnips — are  household  wor 
Twenty  years  ago  what  would  have  been  the  stereotyped  answc 
"  The  midden  is  the  mither  of  the  meal-kist."  This  is  a  max 
of  much  practical  sagacity  ;  but  unfortunately  for  the  owner  a 
occupier  of  an  impoverished  farm  in  old  days,  the  midden  coi 
not  be  extended  ad  libitum  when  it  was  wanted  over  the  wh< 
farm  at  once  ;  and  accordingly  years  were  expended  and  patiei 
sorely  tried  before  the  traces  of  hard  cropping  and  scanty  n 
nuring  could  be  effaced. 

The  great  bencfiis  conferred  upon  agriculture  by  Mr.*  Lav 
have  been  stated  in  strong  terms.  It  must  not,  therefore,  be  si 
posed  that  there  is  any  wish  to  ignore  or  depreciate  the  laboi 
and  discoveries  of  Boussingault,  Liebig,  and  other  eminent  m 
of  science.  Their  analytical  investigations,  by  showing  us 
what  materials  our  crops  were  composed,  formed  a  sound  ba 
and  an  indispensable  starting-point  for  Lawes's  experiments, 
an  agricultural  article  it  is  not  necessary  to  do  more  than  offei 
cordial  tribute  of  acknowledgment  to  men  whose  reputati 
in  the  annals  of  science  is  world-wide. 

The  great  difference  in  value  to  agriculturists  between  1 
labours  of  Lawes  and  those  of  the  scientific  men  who  h 
preceded  him  may  be  illustrated  by  the  familiar  toy  kno 
as  the  "  Qiinese  puzzle. "  The  puzzle  had  been  taken 
pieces  by  previous  investigators.  Lawes  set  to  work  to  pul 
together  again.  They  said  (for  instance)  wheat  is  compos 
of  certaiil  chemical  substances,  in  stated  proportions.  Lav 
tried  if,  by  restoring  these  materials  to  the  soil,  he .  could  | 
back  the  wheat,  or  (which  amounted  to  the  same  thing)  get 
additional  quantity  of  wheat  from  the  land ;  and  he  followed 
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this  first  idea  by  the  no  less  important  inquiry :  If  these  mate- 
rials will  not  do,  what  tcill? 

It  would  far  exceed  the  limits  of  this  article  to  attempt  any 
description  of  Lawes's  extensive  series  of  experiments.  It  would 
also  be  a  work  of  supererogation,  as  they  have  been  described  by 
bimself  and  Dr.  Gilbert  in  this  Journal,  from  time  to  time.  But 
whilst  endeavouring  to  describe  the  agricultural  progress  realised 
during  the  last  twenty-five  years  we  wish  to  record  our  deliberate 
conviction  that  there  has  not  during  that  time  been  any  addition 
made  to  our  knowledge  which  approaches  in  importance  to  the 
intight  obtained  into  the  true  principles  of  cropping  and  manuring 
on  the  experimental  farm  at.  Rothamsted. 

It  will  probably  not  be  considered  unpardonable  egotism  in  the 
writer  to  place  next  in  importance  to  the  Rothamsted  results  the 
discovery  which  he  first  had  the  pleasure  of  announcing  to  agri- 
culturists, viz.,  the  absorbent  power  of  soils^  or  the  power  possessed 
bj  the  soil  of  decomposing  and  retaining  for  the  sustenance  of 
plants  the  ammoniacal  and  other  salts  which  form  the  most 
▼alnable  constituents  of  manure.*  This  principle,  which  was 
farther  investigated  and  much  extended  by  Professor  Way, 
fanned  the  subject  of  several  valuable  papers  in  the  Journal, 
from  his  pen.t 

The  true  principles  of  land  drainage  have  been  keenly  dis- 
cussed during  the  period  under  consideration,  and  have  to  a 
great  extent  been  settled  by  common  consent,  the  exceptions 
being  chiefly  due  to  peculiar  geological  combinations  or  irre- 
gularities confined  to  particular  localities.  Our  increased  know- 
ledge of  the  art  of  draining  will  be  best  appreciated  by  again 
referring  to  Mr.  Pusey's  Address  of  March,  1839.  Speaking 
of  Smith  of  Deanston's  system,  he  says,  "  it  is  impossible  to  pass 
It  over,  although,  of  course,  its  introduction  is  too  new  to  be 
placed  already  altogether  beyond  the  reach  of  disappointment. 
Mr.  Smith's  mode  of  dealing  with  a  clayey  subsoil  which  holds 
^P  in  the  soil  the  water  that  has  fallen  in  rain,  and  thus  exerts 
wme  unexplained  evil  influence  on  plants  fitted  for  the  food  of 
Dian  or  of  cattle,  is  as  follows."  .  .  .  After  describing  the  plough 
*^  its  mode  of  action,  he  continues :  "  The  share  of  the  subsoil- 
plough  following,  passes  through  and  splits  the  whole  of  the  sub- 
soil to  the  depth  of  18  or  20  inches,  and  the  rain-water  sinks,  of 
^Jirse,  so  much  lower.  Mr.  Smith,  however,  does  not  allow  the 
Jwu  to  lodge  h^re  ;  he  has  previously  dug  covered  drains  about 
•  feet  deep,  made  thus  deep  in  order  that  his  underground  plough 
■•y  have  room  to  pass  over  the  covered  channel."  ...  It  thus  ap- 


*  *  Joamal/  toI.  xi.  p.  68. 

t  Ibid.  vol.  xi.  p.  313;  vol.  xiii.  p.  123  ;  vol.  xv.  p.  491. 


42  Agricultural  Progras  and 

pears  that  twenty-five  years  ago  the  best-infprmed  man  of  hit  day  CW 
agricultural  topics  considered  that  furrow  draining  was  "  too  nei 
to  be  altogether  beyond  the  risk  of  disappointment ;"  that  the  mi 
chief  caused  to  vegetation  by  stagnant  water  was  ^^  unexplained  i 
and  that,  in  his  opinion,  Smith  of  Deanston's  only  motive  £> 
making  his  drains  3  feet  deep  was  to  put  them  out  of  the  way  of  h 
suhsoil-plough. 

The  great  addition  made  to  the  resources  of  the  agricultoiii 
by  the  extensive  supplies  of  what  are  termed  artificial  manun 
cannot  be  left  unnoticed,  though  the  annual  importation  of  son 
hundreds  of  thousands  of  tons  of  guano,  nitrate  of  soda,  &c.  &( 
has  become  of  late  years  so  much  a  matter  of  course  that  it 
difficult  to  realise  the  fact,  that  twenty  years  ago  this  trade  hs 
barely  commenced.  During  the  Liverpool  Meeting  of  the  Roy 
Agricultural  Society,  in  1841,  the  writer,  in  company  with  tl 
late  Mr.  Pusey,  visited  the  well-known  establishment  of  tl 
Messrs.  Skirving,  where  a  sample  of  the  first  cargo  of  Peravia 
guano  was  shown  them  as  a  great  novelty.*  At  that  time  d 
supply  of  artificial  manures  consisted  of  very  moderate  import 
tions  of  bones  and  rapecake;  and,  with  these  exceptions,  tl 
British  farmer's  command  of  fertilizers  was  confined  to  tl 
sweepings  of  his  chimneys  and  the  contents  of  his  own  farmyar 
This  seems  almost  as  incredible  at  the  present  day  as  wou 
have  been  the  announcement,  in  1839,  that  a  score  of  years  wou 
not  pass  before  a  numerous  fleet  of  vessels  would  be  permanent 
engaged  in  the  artificial-manure  tiade,  and  when  the  mounta 
ranges  of  Europe,  the  plains  of  America,  and  the  islands  of  tl 
tropical  seas  would  all  be  ransacked  for  materials  to  enrich  o 
turnip-fields,  and  thus  enable  us  to  increase  our  flocks  and  o 
herds.  Yet  those  who  looked  somewhat  incredulously  on  tl 
brown,  effete-looking  substance  then  known  by  the  Spanish  nan 
of  "  huano^^  have  lived  to  see  it  become  one  of  the  princip 
means  by  which  British  agriculture  has  succeeded  in  producu 
the  quantity  of  savoury  chops  and  much-loved  roast-beef  requin 
to  satisfy  the  cravings  of  John  Bull  and  his  numerous  family. 

'^The  proper  managemerU  of  manure^  whether  liquid  or  soli 
lias  since  1839,  been  removed  from  the  region  of  guesswor 
and  is  now  regulated  by  simple  maxims  founded  on  the  ascc 
tained  processes  of  chemical  decomposition.  The  mode  in  whii 
the  foregoing  and  other  fundamental  principles  recently  incc 
porated  in  the  agricultural  code  act  as  guides  ^o  the  practic 
larmer,  will  probably  be  placed  before  the  reader  in  the  most  i 
telligible  and  connected  form  by  describing  in  general  terms  t 


*  The  first  consignment  of  guano  to  this  country  consisted  of  thirty  bags,  s< 
July,  IS39,  to  Messrs.  Myers  and  Co.  of  LiverpooL 
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managemoit  of  an  imaginary  farm,  taken  in  hand  by  an  advanced 
and  improving  agriculturist  in  186~.  We  will  suppose  it  to  be 
thoroQg^j  unimproved  and  out  of  condition ;  and  as  the  clays 
preient  the  most  difficulties,  we  will  commence  with  a  clay  farm 
wt^fiml,  and  poor. 

It  may  be  well  to  premise  that  the  entire  description  of  this 
ioMifinary  farm  is  derived  from  the  writer's  own  observation  and 
firming  experience,  though  of  course  not  all  collected  at  one  time 
or  in  one  place. 

The  first  object  is  to  make  the  land  dry ;  and  our  entering 
tenant  is  informed  that  '^  this  farm  cannot  be  drained ;  that  all 
methods  have  been  tried,  but  that  it  is  as  wet  as  ever ;  and  that 
it's  of  no  use  wasting  any  more  money  upon  it."  He  examines 
the  dndned  fields,  which  are  of  three  kinds.  One  is  on  a  bill- 
nde,  and  the  drains  are  carried  across  the  slope.  He  finds  that 
in  consequence  of  the  deadness  of  the  fall  in  the  drains,  and  the 
^harpness  of  the  slope  of  the  land  itself,  the  water  not  only  makes 
iti  way  vUo  the  drains  but  oiU  of  them  again,  and  that  the 
adjoining  land  is,  as  represented,  wet  as  ever.  He  resolves 
to  drain  this  land  sufficiently  up  and  down  the  hill  to  ensure 
tbe  fall  in  the  drain  being  more  than  a  match  for  the  fall  of 
the  land. 

The  second  drained  field  is  a  strong  loam,  though  in  its 
pi^eient  sodden  state  it  has  all  the  appearance  and  most  of  the 
attributes  of  the  stiffest  clay.  Here  the  drains  have  been 
I^ced  in  the  furrows,  as  the  lands  were  high  and  beautifully 
founded,  and  the  previous  tenant  considered  himself  deeply 
U)  their  debt  for  preserving  a  portion  of  his  crop  from  the 
baleful  influence  of  the  stagnant  water  which  remained  all  the 
^^uiter  in  the  intervening  furrows.  He  therefore,  in  his  care 
to  preserve  their  form,  rather  added  to  than  diminished  their 
'otondity.  On  examination  it  is  found  that  the  reason  why  this 
^  won't  drain  is  solely  its  defective  form.  When  land  is  flat 
^^h  square  foot  of  surface  has  only  to  dispose  of  the  rain  which 
f^lls  upon  it,  but  if  laid  in  high-backed  ridges,  a  large  portion  of 
t|^  rain  runs  into  the  furrows,  and  carries  with  it  the  finer  par- 
t^les  of  soil  and  manure,  thus  effectually  choking  the  natural 
porea  and  interstices  of  that  portion  of  the  land  where  the  bulk 
^f  the  water  is  accumulated.  After  a  few  heavy  rains  these 
^^^nows  hold  water  like  a  dish,  and  the  vegetation  for  some 
^  on  each  side  of  them  is  starved  and  stunted.  On  digging 
^  this  land  it  is  found  to  have  thin  veins  of  sand  which  contain 
^>>^  water,  and  it  is  of  importance  to  tap  these  Lilliputian  springs 
••  low  as  possible  without  incurring  too  much  expense.  Our 
•Wis  homo  consequently  resolves  to  put  in  his  drains  4  feet  deep, 
I    '■i'flie 'mains  6  inches  deeper.      The  curvilinear  shape  and 
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irregular  width  of  the  lands  make  it  necessary  to  neglect  tb 
altogether,  and  he  lays  out  his  drains  10  yards  apart,  havi 
regard  to  the  best  obtainable  fall,  mentally  resolving  gradual!} 
reduce  the  height  of  the  lands  until  the  whole  can  be  brough 
a  level  surface. 

The  third  and  last  attempt  at  drainage  that  had  been  m 
on  the  farm  was  in  a  field  of  pure  unsophisticated  clay.  E 
tenant  and  agent  were  convinced  it  would  not  answer,  but  si 
meddlesome  friend  of  the  owner  had  insisted  on  digging  a  1 
in  the  field,  which,  though  covered  with  a  flag  on  which  a  i 
stantial  coating  of  clay  had  been  well  trodden  down,  was  ui 
countably  found  after  a  time  to  contain  water ;  and  it  was 
ficult  to  say  why  water  shouldn't  find  its  way  into  a  drair 
well  as  into  a  hole.  So  a  ievf  acres  were  to  be  tried,  as  the  • 
would  not  be  great,  for  everybody  knew  that  it  was  of  no  us 
drain  clay  deep,  and  inch  pipes  would  be  quite  sufficient  to  o 
off  all  the  water  there  would  be.  In  order,  however,  eifectu 
to  stop  the  mouths  of  all  objectors,  a  small  portion  was  to  be  d 
4  feet  deep.  The  lands  were  18  feet  wide,  so  a  few  drains  li 
put  in  at  a  depth  of  4  feet  up  every  alternate  furrow,  and 
remainder  up  each  furrow  at  2  feet  deep.  Both  did  good  at  1 
but  where  the  drains  were  in  alternate  furrows,  and  therefon 
yards  apart,  the  intermediate  furrows  held  water  all  the  wii 
The  shallow  drains  were  the  first  to  show  symptoms  of  fail 
and  after  a  year  or  two  deteriorated  rapidly.  In  a  few  more  y 
even  the  deep  drains  became  less  efficient,  and  the  triumph  of 
anti-drainers  was  complete. 

But  the  farm  was  now  in  possession  of  a  man  who  was  n 
satisfied  until  he  could  ascertain  the  cause  of  failure,  and  he 
at  a  glance  that  the  deep  drains  were  too  wide  apart.  •  The  si 
ness  with  which  water  percolates  through  really  strong  cla 
such  that  wide  drains  cannot  in  ordinary  seasons  remove  the 
plus  water  of  one  rainfall  before  another  comes.  He  there 
resolved  to  drain  this  land  at  six  yards'  interval,  and  as  the  coi 
deep  drains  at  this  width  would  be  heavy,  he  determined  to 
his  tiles  3  feet  deep,  considering  a  bed  of  dry  soil  of  that  d< 
sufficient  for  any  of  our  ordinary  crops.  On  examining 
old  drains  to  ascertain  the  cause  of  their  deterioration  and  in 
ciency,  he  found  that  though  in  general  well  laid,  there  ^ 
places  where  the  ends  of  adjoining  tiles  were  not  exactly  or 
same  level  or  in  the  same  line  of  direction,  either  in  consequ 
of  a  little  carelessness  in  the  filling  in,  the  occurrence  of  a  1 
stone  which  it  would  have  been  laborious  to  remove  or  y) 
round,  or  the  removal  of  a  smaller  stone  whose  bed  had  not  1 
sufficiently  solidly  filled  up.  In  these  cases  the  narrow  cha 
afforded  by  inch  pipes  was  sufficiently  interrupted  to  check 
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flow  of  the  water,  and  cause  a  deposit  of  silt,  which  eventually 
became  cemented  by  a  ferruginous  deposit,  and  permanently 
reduced  the*  effective  width  of  the  pipe.  In  the  shallow  drains 
these  results  were  much  aggravated  by  their  nearness  to  the  sur- 
fiice.  A  short  drought  was  sufficient  to  open  wide  fissures  down 
to  the  tiles,  and  the  first  heavy  shower  washed  so  much  fine  soil 
into  the  drains  between  the  joints  of  the  tiles  that  the  run  of  water 
was  unable  to  remove  the  deposit,  and  the  action  of  the  drains 
from  that  time  became  more  and  more  feeble  and  ineffective. 

There  were  two  modes  of  avoiding  these  evils,  viz.,  the  use 
of  collars  or  of  larger  pipes.  He  found  that  2-inch  pipes  could 
be  obtained  at  little  more  cost  than  inch  pipes  and  collars,  and 
after  duly  balancing  their  respective  merits,  the  tendency  of 
drainage- water  on  clay  land  to  form  a  hard  ochreous  deposit,  de- 
cided him  in  favour  of  the  wider  conduit,  using  collars  only 
where  a  piece  of  boggy  ground  or  running  sand  made  it  necessary 
|o  take  additional  precautions  against  silting-up.  In  such  places 
It  was  found  to  be  desirable  to  use  long  collars,  making  them 
overlap  more  or  less,  according  to  the  urgency  of  the  case. 

Whilst  planning  his  drainage  operations,  our  farmer  was  not 
content  to  have  his  ideas  bounded  by  what  he  saw  on  the  surface, 
but  followed  with  his  mental  vision  the  great  ramification  of  roots 
opon  which  all  plants  depend  for  their  stability  and  nourishment. 
He  considered  the  description  of  materials  collected  in  Nature's 
ifreat  laboratory,  the  decaying  vegetation,  the  decomposing 
nianure,  and  the  various  combinations  of  mineral  elements.  He 
l^Dew  that  if  a  supply  of  water  were  long  withheld,  all  the 
elaborate  subterranean  machinery  would  be  brought  to  a  stand ; 
*od  on  the  other  hand,  that  if  water  were  always  present,  new 
^'^d  injurious  combinations  would  take  the  place  of  the  natural 
^  healthy  cookery  for  which  the  apparatus  was  designed.  But 
when  once  the  stagnant  water  was  removed  from  below,  then 
^ch  successive  shower  would  distribute  to  the  greedy  rootlets 
^eir  ready-formed  food,  at  the  same  time  that  it  -prepared  more 
by  bringing  together  the  elements  of  nutrition  which  lay  around, 
^ly  waiting  for  this  connecting  link  in  order  to  work  afresh 
*t  the  task  of  elaborating  the  supply  of  materials  for  the  growth 
^\  the  leaves  and  stems  above.  Nor  was  this  all — stagnant 
**^  is  as  bad  as  stagnant  water,  and  the  frequent  descent  of 
'^n  through  the  soil  is  required  to  displace  from  its  pores  the 
Vitiated  air,  to  be  quickly  renewed  by  a  supply  fresh  from 
"*  atmosphere,  which  is  as  necessary  for  the  healthy  under- 
Pwind  growth  of  vegetation  as  for  the  proper  action  of  the  lungs 
•^  inimals.  Arrangements  were  therefore  made  for  the  thorough 
'•bage  of  the  farm,  on  the  principle  that  it  was  an  object 
^V^y  of  the  utmost  skill  of  the  husbiaindman  to  secure  as  much 
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as  possible  the  sinking  of  the  rain  into  the  land  as  it  ft 
where  it  fell. 

The  next  step  was  to  form  some  plan  for  stocking 
cropping  the  land.  Previous  experience  as  an  occup 
strong  land  enabled  the  tenant  to  lay  down  certain  maxi 
axioms  which  he  proposed  to  take  as  his  guides.  He  hat 
vinced  himself,  1st,  that  corn-growing  alone  would  not  ] 
present  prices.  2nd.  That  the  breeding  and  fattening  of 
had  for  many  years  been  more  profitable  than  any  other  1 
of  farming  ;  and  that  although  this  was  clearly  not  a  sheej; 
still,  with  proper  arrangements,  it  might  be  made  to  c 
moderate  number  of  sheep  with  advantage  both  to  the  i 
of  the  occupier  and  the  condition  of  the  land.  3rd.  That 
keep  is  the  item  which  it  is  most  difficult  to  heep  doum  o: 
farms,  and  which,  if  not  resolutely  dealt  with,  will  effe< 
keep  down  the  farmer's  profits. 

The  plan  now  adopted  was  to  buy  in  a  sufficient  num 
ewes  in  the  autumn  to  run  on  the  old  grass  land  throu| 
winter,  at  the  rate  of  about  one  to  the  acre.  In  ordinary  s( 
they  maintained  themselves  without  extra  keep  until  Chri 
from  which  time  they  received  a  small  feed  of  oats  dailj 
lambing  time.  After  lambing,  turnips  or  mangold,  pre> 
stored  on  the  grass,  were  given  them,  with  com  or  cake 
the  winter  tares  or  clover  were  ready  to  commence.  By  th« 
these  were  consumed  rape  was  ready,  and  by  selling  off  the 
fat  from  time  to  time,  and  continuing  the  allowance  of  c 
cake  to  the  ewes,  all  the  lambs  and  most  of  the  ewes  wei 
fat  to  the  butcher  by  the  time  the  rape  was  done  and  tb 
had  to  be  ploughed  for  wheat.  This  plan  had  the  advj 
not  only  of  realizing  in  a  short  time  a  handsome  profit  frc 
sheep,  but  of  leaving  the  clover,  tare,  and  rape  land  in  fir 
condition  for  a  crop  of  wheat.  It  also  promoted  the  great 
of  spreading  the  horse-labour  more  uniformly  over  the  yi 
the  land  was  broken  up  as  the  green  crop  was  consumed,  ai 
press  of  work  avoided  which  usually  occurs  at  the  time  of  i 
sowing.  It  thus  became  practicable  to  employ  the  whole 
immediately  after  harvest  in  preparing  the  land  for  swedi 
mangold-wurzel,  the  acreage  under  root-crop  being  reduce 
ninimum  by  the  growth  of  green  crops  for  summer  consum 
The  following  was  the  method  followed  : — As  soon  as  the  coi 
out  of  the  field,  the  stubble  was  scarified  or  breast-plougl 
lightly  as  to  make  sure  of  being  able  to  burn  in  small  heaps  a 
«ras  pared  off.  After  spreading  the  ashes,  12  loads  per  a 
'manure  fresh  from  the  yards  were  distributed  evenly  over  tt 
-»**«,  and  ploughed  in  with  a  good  deep  furrow,  of  such  a  wi 
*o"d  n-^orlv  o    iTi?*'»  '"•^  ''dare.     Thus  it  remained  fully  ea 
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to  the  weather  during  the  whole  winter ;  and  as  soon  as  dry  weather 
Bet  in  in    spring,  a  turn  or  two  of  the  harrows,  followed  by  a 
light  grabber,  destroyed  the  annual  weeds,  and  the  land  was  ready 
for  sowing.      Four  cwt.  of  guano  per  acre  sown  broadcast  and 
harrowed  in  with  the  seed,  which  was  drilled  on  the  flat  at  three 
feet  between  the  rows,  completed  the  operation.     The  tilth  thus 
produced  was  superior  to  that  obtained  in  any  other  way  on  strong 
clay;  and  though  the  land  had  only  been  winter-fallowed,  any 
want  of  mellowness  was  made  good  during  the  early  summer 
by  frequent  and  thorough  horse-hoeing,  first  shallow  and  then 
deeper,  as  more    and  more    mould  was    formed.      The  advan- 
tages obtained  by  this  system  of  growing  roots  were  numerous : — 
Ist  By  securing  an  early  seed-time,  so  that  the  crop  was  suf- 
ciently  mature   to  be  removed   from    the  land  in  October  for 
storage  at  the  homestead  or  on  the  grass  for  ewes  and  lambs  in  the 
spring.    2nd.  By  carting  the  manure  on  the  land  early  in  autumn, 
before  the  solidity  produced  by  the  drought  of  summer  had  been 
lost     3rd.  By  the  great  economy  of  horse-labour  in  growing  a 
fellow  crop  with  only  one  ploughing,  leaving  the  rest  of  the  rough 
work  to  be  done  by  the  powerful  though  wayward  team,  frosty 
nowy  windy  and  rain. 

Good  crops  of  both  swedes  and  mangold  wurzel  were  grown 
in  this  way,  at  moderate  cost;  the  only  difference  in  cultiva- 
tion being  that  the  swedes  were  sown  a  month  later,  and  that 
instead  of  4  cwt.  of  guano  per  acre  2  cwt.  of  guano  and 
2  cwt  of  superphosphate  were  sown  broadcast  at  the  time  of  sow- 
ing. But  the  heavy  expense  of  carting  a  whole  root-crop  from 
the  land  prevented  the  tenant  from  growing  any  considerable 
acreage  of  either  ;  his  great  object  being  to  introduce  as  much  as 
possible  into  the  management  of  clay-land  that  characteristic 
feature  of  light-land  farming  which  constitutes  the  great  difference 
l^tween  them  in  point  of  profit,  viz.,  manuring  the  land  by  sheep 
inttead  of  the  dungcart. 

The  management  of  the  com  on  this  farm  soon  became  the  topic 
of  conversation.  From  an  average  yield  of  two  to  three  quarters  per 
•ere  the  wheat-crop  soon  rose  to  four  and  even  five,  and  the  spring- 
<^ni  improved  in  proportion.  Yet,  when  asked  what  he  did  to 
Ws  corn,  the  farmer  said,  "  Nothing  !  hut  hoe  it  ;"  and  when  jA-essed 
on  the  subject  of  manure  his  invariable  answer  was,  ^^  If  you  take 
cwip  of  your  land^  the  corn  will  take  care  of  itself  ^^  These  seemed 
hat  simple  answers,  but  they  meant  much.  The  consumption  of 
peen  crops  on  the  land  in  summer  has  already  been  described  ; 
fte  improvements  he  introduced  into  the  making  and  keeping  of 
■iiinanure  have  yet  to  be  told.  The  two  together  evinced  that 
s  for  his  land,  of  which  he  spoke  so  oracularly,  and  which  pro- 
1  him  such  a  bountiful  return  at  the  time  of  harvest.     But 
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he  set  great  store  by  his  hoeing.  In  a  dry  spring,  when  whe»^ 
carried  a  splendid  colour  on'  good  land,  it  used  to  turn  yello^ 
and  sickly  on  this  strong  clay,  even  where  well  drained ;  and  o^ 
farmer  said  it  was  all  from  want  of  hoeing.  He  explained  X^ 
thus  :  if  land  is  in  good  condition,  and  free  from  stagnant  wateT 
the  roots  of  the  wheat-plant  will  grow  all  through  winter,  zxlC 
will  extend  over  a  considerable  surface  by  the  time  when  drj 
weather  usually  sets  in.  As  soon  as  clay  begins  to  dry  it  begin- 
to  crack,  and  the  fissures  are  wide  enough  entirely  to  break  ol 
the  small  roots  and  sever  the  plant  from  a  large  portion  of  \U 
supply  of  food.  Hence  its  change  of  colour  and  loss  of  vigott3 
during  the  dry  weather,  which  is  on  all  other  grounds  favourable 
to  its  healthy  development.  This  can  only  be  prevented  b) 
horse-hoeing,  not  a  single  shallow  hoeing,  or  rather  sliding  ovei 
the  surface,  which  only  shaves  off  a  few  annual  weeds,  but  hoe- 
ings  repeated  until  a  good  covering  of  mould  can  be  obtained 
When  he  had  accomplished  this,  he  used  to  boast  that  his  claj 
would  carry  the  wheat  up  to  harvest  better  than  any  light  land  ii 
the  country. 

The  arrangements  for  stocking  and  managing  the  grass-lan( 
on  this  farm  were  worthy  of  attention.  It  contained  a  good  dea 
of  inferior  pasture,  but  no  grass  good  enough  to  fatten  a  bullock 
and  the  previous  plan  had  been  to  buy  in  young  cattle  in  tb 
spring,  when  most  other  graziers  were  doing  the  same,  and  whei 
consequently  in  nine  years  out  of  ten  they  were  bought  deal 
They  had  to  be  sold  out  again  in  the  autumn,  when  many  othe 
farmers  were  selling  too ;  so  that  the  tenant  generally  retuma 
fvom  the  fair  grumbling  that  he  had  scarcely  got  more  thai 
he  gave  for  his  stock,  and  that  his  summer's  grass  was  all  bu 
thrown  away.  The  difficulty  on  this  land  was  that  cattle  could  no 
be  fattened  at  grass ;  and,  if  made  up  in  winter,  they  either  re 
quired  more  turnips  than  it  was  profitable  to  grow  on  such  i 
farm,  or,  if  fed  solely  on  corn  and  cake,  it  was  difficult  to  mak 
them  pay  their  way.  The  new  tenant's  first  attempt  was  to  giv 
his  bullocks  cake  at  grass,  but  some  of  them  would  not  eat  it 
and  even  with  this  assistance  the  grass  was  not  good  enough  fo 
the  purpose,  and  the  cost  was  considerable.  He  therefore  trie 
another  plan,  which  turned  out  a  complete  success.  He  bougl 
yearling  heifers  in  May,  and  a  young  bull  to  run  with  them  a 
grass.  The  bull  was  taken  from  them  in  August,  so  that  non 
should  calve  later  than  May.  The  heifers  remained  in  thes 
pastures  until  severe  weather  set  in,  when  they  were  taken  int 
the  strawyard,  and  received  once  a  day  a  feed  of  roots,  if  ther 
were  any  to  spare ;  if  not,  2  lbs.  of  linseed-cake  daily,  which,  i 
12Z.  per  ton,  cost  \s.  6d,  per  week.  If  in-calf  heifers  Were  ver 
dear  in  the  spring,  he  occasionally  sold  a  few  just  before  calving 
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for  as  much  money  as  if  they  were  prime  fat ;  but  his  usual 
covurse  was  to  let  the  calves  run  with  their  dams  all  the  summer. 
When  taken  up  in  October  they  were  so  fat  and  their  points  so  well 
developed  tliat  they  looked  like  prize  beasts  in  miniature ;  and 
by  keeping  them  well  through  the  winter  and  spring  they  were 
eagerly  bought  by  the  butchers  in  June,  when  the  winter-fed 
cattle  had  been  nearly  aU  slaughtered  and  the  grass-fed  had  not 
yet  come  in.  The  heifers  were  disposed  of  as  follows :  a  few 
that  promised  to  be  first-rate  milkers  were  taken  into  the  dairy  ; 
the  greater  part  were  sold  for  winter-feeding,  and  from  their  age 
and  growth  were  worth  about  21.  more  than  when  bought  in  a 
year  and  a  half  before.  The  value  of  two  summers'  grass  for 
a  young  heifer  on  pasture  of  this  quality  was  rated  at  4Z. ;  lin- 
seed-cake for  twenty  weeks,  at  Is.  6.d.  =  11.  10s ;  so  that  the 
heifer  when  sold  had  cost  about  51.  lOs.j  from  which,  if  her  in- 
creased value  be  deducted,  31.  10s.  would  be  left  as  the  cost  of 
the  calt  These  calves  received  as  much  cake  as  they  would  eat, 
which  did  not  exceed  1  lb.  per  day  at  first,  and  3  lbs.  at  the 
latter  end  of  the  time,  averaging  2  lbs.  per  day,  at  a  cost  of  Is.  6d. 
per  week,  or  for  the  thirty-four  weeks  21.  lis.  per  head.  Taking 
w  average  consumption  of  2  stone  of  roots  per  day,  for  thirty- 
foor  weeks,  each  calf  would  consume  3  tons  of  roots,  which,  at  7^. 
per  ton  =  11.  Is.  These  items,  added  to  the  keep  of  the  heifer, 
made  a  total  cost  of  7/.  2*.  each.  The  straw  and  attendance  were 
considered  to  be  well  paid  for  by  the  manure. 

The  price  at  which  these  yearlings  sold  varied  of  course  with 
the  markets ;  but  in  consequence  of  their  first-rate  quality,  and 
their  light  weights,  which  exactly  suited  the  butchers  during  the 
hot  weather,  they  were  always  worth  Is.  per  stone  more  than  the 
average  price  of  fat  beef;  and  they  generally  fetched  11.  per 
DJonth  of  their  age,  varying  from  12/.  to  16/.  per  head :  one 
year  the  whole  lot  averaged  16Z.  each,  their  age  being  fourteen 
months.  In  all  cases  they  left  a  handsome  profit.  The  peculiar 
advantages  of  this  system  were  thus  described  by  the  tenant.  He 
«aid  that  when  he  took  his  half-fat  cattle  to  market,  he  had  to  run 
after  his  customers  ;  now  they  ran  after  him.  Besides,  it  suited 
him  better  to  feed  cattle  that  ate  2  lbs.  of  cake  per  day  than 
those  that  ate  six :  he  always  fancied  that  the  big  beasts  ate  jwt 
<^y  their  share  of  the  cake,  bid  his  too.  As  to  the  meadow-land,  the 
present  occupier  made  a  point  of  mowing  as  small  a  nunfber  of 
^res  as  possible  ;  but  in  order  to  keep  the  acreage  down,  he  said 
It  was  necessary  to  keep  the  condition  up  ;  and  as  the  field  of 
A?cr  which  had  formerly  been  mown  for  winter  fodder  for  the 
■•les  WIS  now  given  up  to  the  sheep,  it  was  necessary  either  to 
■•W  more  of  the  grass,  or  to  put  up  with  a  smaller  stack  of  hay, 

r"T>»  the  land  could  be  made  to  produce  more  per  acre.     This 
1W*,XXV.  E 
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the  tenant  did  not  think  a  very  difficult  task,  when  he  was 
that  the  usual  yield  from  20  acres  of  meadow  was  about  15 
of  hay.  He  saw  that  the  land  required  liberal  treatment  for 
years ;  and  he  therefore  dressed  it  the  first  season  with  2 
of  guano  and  1  cwt  of  nitrate  of  soda  per  acre,  following 
the  next  year  by  a  heavy  dressing  of  well-made  manure, 
also  took  care  that  the  land  should  be  cleared  by  the  ] 
March,  as  he  had  often  seen  a  crop  of  hay  ruined  from  the  me 
being  eaten  bare  in  April.  If  drought  sets  in  in  May,  la 
treated  becomes  parched  for  want  of  its  natural  covering,  an 
grass  receives  so  severe  a  check  that  it  recovers  very  sh 
and  if  the  season  continues  dry,  the  ultimate  result  is  half  a 
of  hay,  stacked  some  weeks  later  than  usual,  and  no  after- 
After  two  years  of  the  treatment  above  mentioned,  the  cl 
and  finer  grasses  sprang  up  so  as  completely  to  change  th< 
racter  of  the  herbage  in  ^ese  meadows.  They  also  pro< 
half  a  ton  more  hay  per  acre. 

The  last  point  to  be  noticed  in  the  management  of  this 
is  the  treatment  of  the  manure.  In  consideration  of  the  sp 
exertions  of  the  new  tenant,  his  landlord  consented  to  roo 
a  small  fold-yard  as  an  experiment ;  and  the  manure  thus 
was  tested  against  an  equal  quantity  made  in  the  ordinary 
The  result  was  so  decidedly  in  favour  of  the  former,  thai 
some  years'  experience  the  tenant  declared  that  he  would  : 
jMiy  for  covering  the  yard  himself  than  be  deprived  of  the  t 
derived  from  it  The  cost  of  the  roof  was  about  5^.  per  supe; 
yard  of  the  space  covered ;  and  the  increased  value  of  the  m 
was  found  to  be  from  25  to  30  per  cent.  The  advantage,  hoi 
did  not  end  there,  as  there  was  considerable  saving  of  es 
by  not  carting  the  manure  into  heaps,  or  turning  it  once  or 
in  the  heap,  as  had  been  the  previous  custom.  It  remaii 
the  yard  undisturbed  until  wanted,  and  was  then  in^fin 
order  for  carting  on  to  the  land,  whether  applied  to  the  gi 
for  a  fallow  crop. 

The  time  of  publication  has  arrived,  and  the  writer  | 
regrets  that  he  is  unable  to  complete  his  programme.  The 
subjects  of  great  interest,  intimately  connected  with  agrici 
progress,  which  have  been  wholly  untouched.  Amongst 
may  be  named — the  latest  improvements  in  the  managem 
light  land,  especially  by  claying  or  marling-— farm-buildx 
labourers^  cottages^  and  the  connection  of  railways  with  at, 
tural  development.  To  all  these  subjects  he  has  devoted  a 
deal  of  attention,  and  on  each  of  them  he  was  desirous  of  -w 
a  few  pages  in  this  Journal.  The  great  difficulty,  howei 
collecting  any  authentic  statistics  relating  to  agricultur 
caused  months  to  be  spent  where  apparently  weeks  should 
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loffioed;  and  all  that  is  now  possible  is  to  ^^  report  progress," 
and  ask  leave  to  write  again  in  order  to  complete  the  plan 
originally  chalked  out  He  would  fain  hope,  however,  that  suf- 
ficient has  been  done  to  show  that  the  improvements  introduced 
into  &nning  practice  within  the  last  twenty-five  years  are  greater 
than  in  any  similar  period  on  record.  It  is  true  that  direct  proof 
is  nrely  to  be  had ;  there  are  no  data  in  existence  which  make 
it  possible  to  state  the  ultimate  result  of  these  improvements  in 
boihels  of  com  or  tons  of  meat ;  but  the  chain  of  circumstantial 
evidence  is  so  complete^  that  no  reasonable  doubt  can  be  enter^ 
tained  of  the  fact  that,  since  1839,  a  very  large  addition  has 
been  made  to  the  food  of  both  man  and  beast  in  diese  islands. 

The  most  striking  feature,  however,  of  the  period  on  which 
we  have  been  engaged,  which  both  gives  a  satisfactory  aspect  to 
the  past,  and  warrants  the  most  cheering  anticipations  for  the 
fotore,  is  the  improvement  which  has  been  effected  in  the  position 
of  the  agriculturist,  whether  measured  by  the  extent  of  his  material 
leionrces  or  by  the  soundness  and  variety  of  th^  knowledge  at  his 
command.  What  was  his  position  at  the  commencement  of  the 
period  ?  It  is  scarcely  an  exaggeration  to  say  that  the  thorough- 
hted  British  farmer  of  that  day  despised  science  a$  much  as  he 
feued  Free-trade,  and  that  the  only  things  which  commanded 
hit  entire  confidence  were  his  father's  experience  and  his  own 
>Iq11.  Mr.  Pusey  was  undoubtedly  far  in  advance  of  his  genera- 
tion when  he  adopted  the  motto,  "  Practice  with  Science,"  and 
^^  he  considered  it  rather  as  an  expression  of  what  was  desirable 
than  of  what  was  probable.  The  first  attempts  of  the  farmer  and 
the  philosopher  to  run  in  couples  were  certainly  not  encouraging. 
Thej  conversed  with  one  another  in  unknown  tongues,  and  many 
of  the  early  specimens  of  scientific  practice,  such  as  irrigation  with 
the  drainage  from  farmyards,  artificial  silicates  to  stiffen  straw,  &c. 
&c^  werjB  decided  failures. 

The  Schoolmaster,  however,  was  abroad  ;  and  farmers'  sons,  in 
common  with  those  of  all  other  classes,  received  a  better  educa- 
tion. It  was  considered  necessary  to  teach  them,  at  any  rate,  the 
alphabet  of  science.  Scientific  men  were  also  found,  who  were 
willing  to  devote  their  time  to  agricultural  investigations,  and 
they  saw  the  necessity  for  making  themselves  acquainted  with 
4e  rudiments  of  practice,  so  that  the  votaries  of  science  and  of 
practice  began  to  understand  each  other  better,  and  their  mutual 
<ltttnist  gradually  wore  off. 

The  difficulties  attendant  on  the  introduction  of  Free-trade 
htTe  also  been  happily  surmounted.  That  great  change  in  our 
fiical  policy  caused  such  a  sudden  influx  of  ^e  agricultural  jh-o- 
dlds  of  oth(  r  countries  that  prices  were  ruinously  depressed, 
M&the  natural,  but  more  tardy,  effects  of  the  change  were  shown 
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in  an  unparalleled  expansion  of  trade  and  consequent  increase  c 
wealth  and  of  effective  demand  for  farm-produce. 

Hence  the  quarter  century  just  ending  has  seen  agricultor 
relieved  of  its  greatest  cause  of  uncertainty  and  alarm,  and  re 
stored  to  its  natural  and  unassailable  position.  It  leaves  th 
agriculturist  better  educated,  and  therefore  m(»«  willing  to  fa 
taught  and  more  able  to  learn.  It  leaves  him  in  possession  c 
resources  whether  of  machinery,  manures,  or  means  of  locc 
motion,  far  in  advance  of  the  wildest  dreams  of  his  forefather 
It  can,  therefore,  close  its-  career  with  a  satisfactory  account  c 
its  stewardship ;  seeing  that  it  hands  over  agriculture  to  its  BUi 
cessor  free  from  all  restrictions,  with  a  demand  for  its  produd 
which  has  never  been  equalled,  with  the  gigantic  power  of  steai 
entirely  under  its  control,  and  with  the  growing  intelligence  c 
the  agriculturist  just  awakening  to  the  consciousness  of  tfa 
boundless  region  of  scientific  improvement  which  lies  invitingl 
within  reach.  ' 

A7%  ^oZ?,.  18G3-4, 


11.— Hap  Cultivatian.    By  John  P.  Smith. 

A  Worcester  Prize  Essay. 

The  hop  thrives  best  in  moderately  warm  climates,  and  this  mf 
account  for  Kent  and  Sussex,  two  of  the  most  southerly  countie 
being  selected  for  its  cultivation,  and  producing  a  very  lar^ 
proportion  of  the  annual  yield  of  the  kingdom.  Worcester  ai 
Hereford  stand  next  in  importance,  and  yield  about  one-eleven 
of  the  yearly  average  growth.  Farnham  and  its  neighbourhoi 
stand  next  as  to  quantity.  The  district  known  as  the  Nor 
Clays,  in  Nottinghamshire,  formerly  grew  a  fair  quantity  of  goi 
hops,  but  of  late  years  the  plantations  have  been  much  reduces 
the  same  remark  applies  to  the  district  around  Stow  Market 
Suffolk,  and  also  to  ^e  county  of  Essex. 

A  south-eastern  aspect  affords,  in  my  opinion,  the  \h 
situation  for  a  hop  garden,  and  if  it  be  well  protected  from  t 
west  winds  that  prevail  during  the  autumn,  so  much  the  betti 
as  great  mischief  is  often  done  by  wind.  Due  care  must 
taken  to  adapt  the  planting  to  the  peculiarities  of  the  so 
The  Golding  hop  will  be  found  to  succeed  best  on  dry  frial 
soil,  with  a  gravelly  or  rocky  subsoil,  such  as  we  find  in  t 
hilly  districts  of  Middle  and  East  Kent,  whilst  Mathon  Whii 
and  Grapes,  prefer  a  stronger  soil,  approaching  to  clay;  t 
former  variety  flourishes  on  the  deep  land  in  the  vale  of  t 
Teme,  and  the  latter  in  the  Weald  of  Kent  and  Sassex,  which 
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mosdy  strong  clay  soil.  Another  variety,  Cooper's  White,  a 
good  sort,  bat  delicate,  is  best  suited  for  good  strong  loam. 
There  are  besides  several  kinds  of  red  hops  that  are  not 
approved  by  the  brewer,  and,  in  my  opinion,  cannot  too  soon 
become  extinct;  they  are  mostly  grown  on  the  poor  lands  of 
Herefordshire.  Many  other  kinds  are  grown  in  Kent  and 
Sussex,  viz..  Golden  Tips,  Pheasants,  Golden  Grapes,  White 
Bines,  Grapes,  Jones's,  &c.,  and  a  sort  introduced  some  few  years 
nocelby  Mr.  Coleg^te,  and  known  by  his  name.  This  is  a 
*lttrdy  variety  and  heavy  cropper,  but  subject  to  blight,  and 
i^podiated  by  the  brewer  as  a  rank  bad  hop,  yielding  a  most 
tmpleasifkit  flavour  to  the  beer.  A  young  planter  should  avoid 
tUs  variety  if  he  wishes  to  obtain  a  good  character  for  his 
growth. 

We  will  now  assume  that  a  suitable  field — one  that  has 
been  thoroughly  drained — ^has  been  selected,  and  the  preference 
given  to  an  old  piece  of  turf;  in  that  case  I  would  recom- 
niend  that  the  land  be  trenched  two  spits  deep,  the  top  spit 
being  kept  uppermost,  with  the  turf  downwards.*  When  the 
digging  is  finished,  the  surface  should  be  harrowed,  and  rolled 
<Jown  as  fine  and  level  as  possible,  ready  for  setting  out.  The 
planter  must  next  determine  on  the  arrangement  of  the  rows, 
whether  on  the  angle  or  the  square,  and  the  distance  from 
plant  to  plant.  The  usual  method  in  Worcestershire  and  Here- 
fordshire is  to  lay  out  the  rows  7  or  8  feet  apart,  and  set  the 
plants  2^  to  3  feet  distant  in  the  rows.  If  your  land  be  good, 
and  likely  to  be  highly  farmed,  an  uniform  distance  of  7  feet 
^uare  may  be  recommended;  good  cultivation  will  ensure  a 
large  quantity  of  bine,  and  a  sufficient  quantity  of  sun  to  bring 
^  fruit  to  perfection,  whilst  at  this  distance  you  have  more 
room  to  cultivate  without  injuring  the  bines. 

If  this  plan  is  adopted,  you  must  prepare  889  small  sticks,  a 
foot  to  18  inches  long,  for  every  acre,  that  beine^  the  number  of 
bills  which  an  acre  will  take  at  7  feet  square.  First  square  your 
neld,  and  then  commence  in  the  centre,  working  right  and  left ; 
Jon  will  thus  be  more  likely  to  be  correct  than  if  you  begin  on 
one  side. 

Your  field  being  truly  set  out,  you  may  prepare  for  planting  ; 
^  jou  plant  bedded  or  yearling  sets  (which  are  far  preferable  to 
cuttings),  a  man  should  take  a  spade,  and  remote  ^e  soil  from 
^  sides  of  the  stick,  the  opening  being  2  inches  wide  at  the  top, 
•■d  4  to  5  inches  at  the  bottom,  which  should  be  deep  enough  to 
« the  roots  lie  straight.  Two  strong-bedded  roots  are  sufficient 
fc  »  hill,  but  if  not  strong,  3  may  be  better.  Care  should  be  taken 
tehriiig  the  head  of  each  root  as  close  to  the  stick  as  possible,  some 
iMifine  soil  should  then  be  put  to  the  roots,  and  made  firm  with 
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the  foot  For  a  plantation  of  20  acres,  with  suitable  oasts 
cooling  rooms  to  dry  and  cool  the  crop  in  one  month,  for  a  i 
class  growth,  the  following  varieties  are  recommended :— 5  acr 
Cooper's  White,  or  3  Coopers  end  2  Jones's  ;  6  acres  Mathoc 
or  7  acres  of  Goldings,  and  2  or  3  Grapes  ;  but  this  distributi' 
sorts  must,  in  a  measure,  be  governed  by  the  quality  of  the  1 
that  variety  being  most  largely  planted  which  is  best  suite 
the  soil.  The  crop  ought  to  be  secured  in  three  weeks,  or 
tainly  not  more  than  a  month ;  and  it  is  most  important  to 
an  early  sort,  such  as  Cooper's  White  or  Jones's,  to  comm 
with,  then  will  follow  your  Mathons,  then  the  Goldings, 
lastly,  the  Grapes,  a  hardy  sort,  which  will  hang  well  for  the 
picking.  Jones's  arie  serviceable  to  use  up  old  polea 
writer  has  seen  a  ton  an  acre  on  7-feet  poles.  If,  as  is  m 
the  case  in  Sussex,  one  variety  only  be  planted,  you  must  I 
to  pick  before  your  hops  are  ripe,  or  have  a  considerable  pn 
tion  brown  before  you  can  finish. 

If  the  planter  should  determine  on  a  piece  of  old  tilla 
recommend  iiim  to  plough  10  inches,  and  subsoil  as  deep ) 
can  ;  the  ploughing  completed,  he  will  proceed  the  same  as 
had  been  a  meadow,  with  this  exception,  that  after  the  stick 
truly  set,  he  should  dig  holes  2  feet  in  diameter,  and  2  feet  < 
placing  the  top  or  best  soil  on  one  side,  and  the  bottom  so 
the  other  side  of  the  hole  obliquely,  so  that  the  heaps  me 
interfere  with  replacing  the  sticks  when  the  holes  are  ref 
Good  dung  or  rather  a  rich  compost  should  be  wheeled  on,  f 
fork  or  shovelful  mixed  with  the  best  soil  after  the  hole  has 
half  filled  with  good  soil  from  the  surface ;  this  being  fini 
you  must  readjust  your  sticks,  and  when  your  soil  has  had 
to  settle,  you  may  proceed  to  plant  in  the  manner  before  descr 
'  On  no  account  bury  your  manure.  Should  the  weather  be  fa 
able,  and  your  roots  get  a  start,  they  will  require  two  po; 
each  hill  6  to  7  feet  long,  and  if  the  season  be  good,  a  cr 
2  or  3  cwt.  an  acre  may  be  grown ;  if  cuttings  are  plantec 
lose  a  year. 

Potatoes  and  mangold  are  frequently  planted  between  the : 
^nd  an  ox-cabbage  between  each  hill ;  this  will,  by  man; 
"ondemned,  but  much  depends  on  the  condition  of  Ae  lan< 
^e  disposition  of  the  planter  to  make  compensation  to  the 
tor  what  has  been  taken  out  by  the  green  crops  by  a  dressii 
manure,  which  must  be  applied  in  the  winter  and  du 
Turnips  may  be  planted  if  the  land  admits  of  their  bein 
iff  I  and  this  plan,  if  oil-cake  or  com  be  given,  will  manur 
»nd  at  a  cheap  rate,  greatly  to  the  benefit  of  the  hops. 

Februarv  and  March  are  the  months  best  suited  for  thro 
I. —   nnc    ^ntt^riqr  -^Ko  land  being  first  ploughed  or  dug.     ] 
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pbiigh  is  used,  a  slip  from  12  to  15  inches  wide  is  left  Your 
men  will  commence  digging  these  slips,  cleaning  the  hills,  and 
cottiog  the  roots :  this  finished,  your  poles  must  be  spread,  and 
jonr  pile  rows  ploughed,  dug,  and  cut  the  same  as  the  rest. 

In  the  course  of  a  fortnight  or  three  weeks  the  bines  will  begin 
to  appear,  when  no  time  should  be  lost  in  pitching  the  poles, 
vhich  should  be  set  by  line  to  ensure  regularity :  the  poles  for 
diis  season,  if  the  roots  are  strong,  may  be  from  10  to  12  feet 
The  next  operation  is  tying,  but  the  tyer  should  first  go  over  and 
tike  out  the  rank  hollow  bines ;  these  should,  on  no  account,  be 
pat  np  the  poles,  since  they  have  a  tendency  to  grow  to  an  extra- 
^^*gant  quantity  of  bine,  without  bearing  a  proportionate  quantity 
of  fruit — the  next  and  less  vigorous  bines  will  be  found  far  more 
fruitful.  Some  planters  put  three  bines  up  each  pole  :  if  four 
poles  are  put  to  a  hill,  which  is  the  custom  at  7. feet  square,  two 
l>ioes  will  be  found  sufficient ;  if  three  poles,  put  two  twos  and 
•three.  The  writer  has  often  seen  a  heavy  produce  from  a 
WJgle  bine.  The  tyers  are  paid  by  the  acre,  and  ^o  over  the 
JiiUs  three  or  four  times  until  the  poles  are  furnished,  when  all 
superfluous  bines  and  weeds  are  pulled  out.  This  completes  the 
tying,  except  by  ladder,  which  is  paid  for  extra.  The  men  now 
Mlow,  dig  round  the  hills,  and  put  a  shovelful  of  soil  into  each 
hill— this  prevents  new  bines  from  springing  up. 

Different  varieties  require  different  sized  poles.  On  no  account 
overpole,  as  much  injury  has  resulted  from  it;  14-feet  poles  are 
long  enough  for  any  variety  except  Goldings,  and  for  them  I 
^ould  not,  as  a  rule,  exceed  15  feet.  Jones*s  will  do  well 
^ith  8  feet ;  Grapes  10  to  12 ;  Coopers  12,  and  Mathons  12  to 
W  feet,  according  to  cultivation  and  quality  of  land.  When 
your  hops  are  tied,  no  time  should^  be  lost  in  working  them  with 
«ie  nidget  or  scuffle,  followed  by  the  harrow — this  should  be 
done  both  ways.  All  working  should  be  finished  by  the  1st  of 
•'oly,  certainly  by  the  10th ;  considerable  mischief  is  often 
oone  by  working  too  late,  unless  in  years  of  blight.  When  you 
We  vermin  on  your  bines,  do  nothing  to  your  land — leave  them 
'WJtil  the  vermin  disappears — then  go  in  with  all  your  strength, 
'iidgett  both  ways,  and  do  all  you  can  to  put  fresh  vigour  into  the 
l^t  $ome  planters  manure  in  the  winter,  and  some  both  winter 
Mid  summer ;  but  this  may  be  carried  too  far  for  quality,  and 
poduce  mould.  The  plan  adopted  in  summer  is  to  wheel  in 
good  dung  or  compost,  take  the  soil  from  round  the  hills,  put 
W  the  manure,  and  dig  it  in ;  or  spread  the  compost  (which  I 
P'fifcr)  round  the  hills  on  the  surface  and  dig  in.  All  that  is 
■•cessary  after  is  to  use  your  nidget,  and  harrow  both  ways, 
^Wing  care  not  to  pull  up  the  dung.  Tliis  should  complete  the 
^Vky  unless  hoeing  is  required  to  keep  down  annuals. 
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Picking  commences  in  early  seasons  from  the  1st  to  the  8ui 
September ;  in  late  ones,  from  the  15th  to  the  20th.  Befow  ]^ 
begins  due  provision  should  be  made,  and  everything  got  ^ 
readiness :  cokes  may  be  sent  for  m  July  and  August,  and  a 
sufficient  number  of  pickers  eng^ed  to  keep  your  kilns  or  oa^ 
properly  at  work.  In  this  you  must  be  governed  by  the  si«6  ^ 
the  hops.  Different  plans  are  adopted  in  picking  and  measuring 
some  measure  by  tally,  others  by  book  and  cards  representing  t^' 
number  of  each  crib  or  bin.  I  have  found  it  best  to  put  two  crib 
into  the  centre  of  100  hills ;  this  is  called  a  "  house,"  and  tb 
cribs  remain  until  the  work  is  finished.  The  poles  will  be  t^ 
two  heaps  at  either  end  of  the  cribs,  and  in  the  proper  place  io 
stripping  and  piling.  If  this  is  strictly  carried  out,  much  troubl 
is  saved  in  piling  the  poles.  When  a  sufficient  number  of  sack 
are  picked  to  load  one  kiln  (and  this  should  be  done  befon 
breakfast),  they  should  be  taken  and  put  on  the  oast,  and  so  of 
until  all  your  kilns  or  oasts  are  loaded ;  and  it  should  be  si 
managed  that  hops  enough  be  picked  to  reload  the  kilns  at 
night. 

Hop-drying  requires  great  attention,  and  the  slower^  in  reason. 
they  are  dried,  the  better.  They  should  be  dried  by  a  current  o: 
hot  air  being  continuously  passed  through  them,  and  not  bj 
combustion.  Many  say  they  can  dry  hops  in  seven  or  eigh 
hours ;  rely  on  it,  it  is  better  to  take  twelve,  and  let  your  hea 
not  exceed  112  to  115  degrees.  When  the  hops  are  sufficiently 
dried,  the  fire  should  be*  raked  or  allowed  to  go  down,  the  hop 
remaining  on  the  kiln  until  they  become  soft,  which  will  preven 
their  breaking  on  being  removed  to  the  cooling-room.  The» 
hops  will  be  fit  to  be  bagged  the  next  day,  and  with  a  prope 
staff  this  should  be  carried  ouj  through  the  picking. 

Poles  are  a  heavy  item  in  the  cost  of  hop-cultivation,  an< 
should  be  carefully  husbanded.  Their  wearing  value  may  h 
doubled  by  pickling  2^  feet  at  the  sharpened  end  with  creosote 
A  tank  for  the  purpose  must  be  erected  of  size  in  proportion  t 
the  plantation.  By  the  application  of  creosote,  soft  wood,  sud 
'»s  that  of  the  willow,  &c.,  becomes  hardened,  and  equal  to  as] 
r)r  other  more  durable  sorts. 

The  writer  has  a  plantation  of  75  acres,  and  a  tank.  12  fee 
long  by  5  wide,  and  3^  feet  deep.  This  tank  will  hold  lOOi 
best  poles  put  to  stand  up.  The  tank  must  be  filled  with  creosot 
within  8  inches  of  the  top  when  the  poles  are  in,  when  wate 
fully  2  inches  deep  must  be  added  to  prevent  evaporation.  Th 
ank  should  boil  slowly  twenty-four  hours,  when  the  poles  may  b 
-empved  and  the  tank  refilled.  Care  must  be  taken  that  th 
ank  does  not  boil  over,  as  creosote  is  most  inflammable  and  ma 
olro  '^.^      T  a»n   so  satisfied   as  to  the  value  of  creosoting  pole 
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that  1  never  intend  to  put  a  new  pole  into  my  ground  without 
its  aid.  If  poles  were  pickled  one  year  under  another,  and  stored 
in  a  stack  till  dry,  they  would  be  found  to  last  far  longer  than  if 
used  in  a  green  state. 

The  hop-plant  has  a  variety  of  enemies :  on  the  first  appear- 
inceof«the  bine  it  is  frequently  attacked  hj  fleUj  which  checks 
its  growth,  and  makes  it  look  scrubby  and  unhealthy,  but  never 
destroys  the  crop.  Wireworms  are  a  great  pest ;  the  best  plan 
to  get  rid  of  them  is  to  cut  a  potato  in  half,  and  place  it  close  on 
either  side  the  root  an  inch  below  the  surface ;  the  potato  lures 
the  worm,  and,  if  taken  up  every  other  morning  for  a  fortnight, 
enables  you  to  take  a  great  quantity  ;  I  have  known  of  a  dozen  being 
taken  from  one  root.  The  greatest  enemy  is  the  aphis^  and  I  regret 
to  say  that  on  the  most  important  subject  of  its  history  we  are  as 
Ignorant  as  our  forefathers ;  we  go  to  bed  leaving  our  garden  free, 
wkI  next  morning  we  find  aphis — from  one  to  ten  or  twenty — on  a 
•niall  leafi  which  in  the  course  of  a  week  have  increased  to  count- 
'ew  myriads.  These  pests  are  followed  by  nits  and  lice,  which 
>ome  seasons  multiply  so  rapidly  as  to  destroy  the  bine  and  the 
planter's  prospects.  I  would  here  repeat  the  recommendation 
''^hich  I  have  already  given  to  the  planter,  not  to  work  his  hops 
^ten  in  a  state  oi  blight.  When  closely  watching  the  blights  of 
l^liO,  '01,  and  'G2, 1  have  observed  that  in  all  cases  where  the  land 
^as  best  tilled,  manured,  and  cared  for,  the  blight  remained 
^Jntij  too  late  in  the  season  for  the  chance  of  a  crop  ;  on  the  other 
*^nd,  where  nothing  was  done,  but  weeds  were  suffered  to  giow 
Dearly  half-way  up  the  poles,  the  bine  became  yellow  and  clean, 
^  the  result  was  a  fair  sprinkling  of  hops ;  in  such  ground,  the 
vermin  had  left  the  hop  for  want  of  sap  and  taken  to  the  weeds. 

Of  late  years  a  machine  has  been  used  to  pack  the  hops,  which 
^  Very  useful  when  there  is  a  large  crop,  as  it  enables  you  to 
pack  your  hops  much  sooner.  Treading  up  is  preferable,  if  care 
**  taken  to  have  the  hops  in  a  fit  state  •  not  to  break  under  the 
••^t;  if  allowed  to  become  too  cool  they  are  hard  and  lumpy 
^  the  sample,  and  are  termed  cold.  A  master's  attention  to  the 
*tate  of  his  hops  before  bagging  is  most  necessary  to  good 
Dianagement.  Hops  are  picked  in  Worcestershire  and  Hereford- 
shire far  more  free  from  leaves  than  in  Kent  or  Sussex.  They 
•hould  be  sent,  if  possible,  to  the  oast  without  a  leaf,  dried 
•lowly,  taken  off  the  kiln  in  a  soft^  not  a  brittle  state,  and  trod 
into  the  pocket  as  soon  as  sufficiently  cool ;  they  do  not  then 
break  under  the  foot.  In  Kent  and  Sussex  hops  are  dried  in 
*  Variety  of  ways,  and  with  several  kinds  of  fuel.  In  oasts  on 
«*  Cockle  principle  anything  may  be  used,  and  a  considerable 
Wnlity  of  sulphur  is  required  ;  but  on  the  open  fire  pririciple 
Width  coal  and  coke  is  used,  and  a  small  quantity  of  sulphur. 
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The  cokes  we  get  from  Abberley  and  Pensax,  in  Worcester 
shire,  are  highly  charged  with  sulphar,  which  will  account  for  8< 
little  being  added  in  these  counties.  Its  only  value  is  to  givi 
brilliancy  to  the  sample,  and,  if  used  in  excess,  brewers  object  t 
it  as  affecting  the  fermentation  of  their  worts. 

It  has  been  the  practice  in  Worcestershire  and  HeTe&)rdshir 
to  make  eight  sacks  out  of  one  piece  of  cloth  of  36  yards,  ant 
the  weight  of  the  pockets  when  filled  run  from  1  cwt.  1  qr.  t 
1  cwt.  2  qrs.  It  is  my  practice  to  make  seven  sacks  from 
piece,  and  I  am  thereby  enabled  to  get  1  cwt  2  qrs.  to  1  cwt.  3  qn 
into  a  pocket,  and  I  would  respectfully  recommend  my  brothei 
planters  to  do  the  same.  A  heavy  pocket  has  many  advantage 
over  a  light  one;  you  pay  less  for  weighing,  porterage,  an 
warehouse  rent,  and  you  get  your  hops  more  quickly  into  con 
sumption. 

It  was  formerly  the  practice  to  roll,  riddle,  and  otherwise  brea 
and  spoil  good  hops  ;  this  silly  practice  is  in  a  great  measui 
exploded.  Plant  the  best  sorts,  such  as  Coopers,  Mathons,  an 
Goldings ;  pick  them  clean,  dry  them  properly,  and  put  thei 
into  the  pockets  as  whole  as  possible.  By  breaking  the  hop  yo 
lose  a  large  quantity  of  the  pollen,  which  contains  the  most  valudb^ 
brewing  properties. 

The  cost  of  hop  cultivation  per  acre  may  be  estimated  i 
follows : —  * 

£.    «.  d. 

Yearly  charge  for  poles        ..600 

Ploughing  down 0  10    0 

Digging  slips  (or  portion  not  ploughed) 0    5    0 

Cutting,  picking  up,  and  burying  roots 0    4    0 

Spreading  poles :      0    2    0 

Pitching  or  setting  poles     0  12    0 

Tying 0    8    0 

Nidgetting  or  scuffling  4  times 100 

Harrowing  4  times       0    6    0 

Forking  round  hills  and  hilling  up 0    5    0 

Stripping  and  piling  poles 0    8    0 

Kesbarirxjning  broken  poles 030 

Ploughing  up  before  winter        0  10    0 

Manuring,  if  with  dung,  20  loads  per  acre,  at  8s 8    0    0 

If  manured  in  summer        4    0    0 

Ladder  tying        0    2    0 

21  15    0 

If  you  dig  instead  of  plough,  15s.  per  acre  extra       ..      ..     0  15    0 

Total        22  10    0 

Lower  Wick^  Worcester. 
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111. — On  Education  as  connected  tmth  Agriculture.  By  the  Rev. 
3.  L  BrbkeTOK,  Rector  of  West  Buckland,  Devon,  and  Pre- 
bendary of  Exeter  Cathedral. 

Ths  labject  of  edacation  has  not  hitherto  been  very  popular  with 

fanners,  and  seldom  forms  a  topic  of  discussion  at  their  meetings 

« in  their  journals.     This  has  arisen  partly  from  their  instinctive 

feeling  that   education  is  a  matter  of  books  and  study,  while 

inning  is  a  matter  of  life  and  practice,  and  that  these  are  con- 

*»ry  the  one  to  the  other ;  but  partly  also  is  it  due  to  the  fact 

^t  edacation  is  a  social  question,  and  that  no  class  of  men  are 

80  sensitive  on  such  matters  as  those  who  belong  neither  to  the 

Wgher  nor  the  lower,  but  to  the  intermediate  ranks  of  society. 

^wt  thoagh  good  reasons  may  be  given  for  avoiding  the  discus- 

•'on,  there  are  reasons  even  more  urgent  and  practical  for  entering 

opon  it.     On  the  one  hand,  farming  is  becoming,  not  indeed 

'^  a  matter  of  practice,  but  more  than  ever  a  matter  of  study ; 

•*>«  on  the  other,  social  questions  are  forced  by  the  progress  and 

P'^^^sure  of  society  into  a  prominence  which  may  be  contrary  to 

^°''  tastes,  but  which  neither  duty  nor  interest  can  neglect.     The 

"^e  has  come  when  the  consideration  of  education  as  connected 

^^^  agriculture  will    not  be  considered  intrusive   even  in  the 

*P^cial  province  of  an  agricultural  journal. 

.-'Vnd  whereas  agriculture  more  than  any  other  pursuit  dis- 
^*^Utes  its  followers  into  three  distinct  grades — the  owners,  the 
I^^Upiers,  the  labourers,  of  the  land — so  does  this  distribution 
^^  a  higher,  middle,  and  lower  class,  form  the  most  convenient 
^^is  for  the  treatment  of  the  subject  of  educatiofi.  By  this 
~^efoId  division  it  can  best  be  mastered  as  an  interesting  matter 
^^  thought,  and  still  more  practically  discussed  as  an  important 
°^*U  for  public  action.  This  threefold  division  of  those  through 
^^om  agriculture,  as  a  special  pursuit,  becomes  connected  with 
^Ucation,  as  a  general  principle,  will  be  the  connecting  thought 
of  the  following  pages.  But  because  so  much  has  been  done  for 
^^e  education  of  the  higher  and  of  the  lower  classes,  and  so  much 
*^owedly  remains  to  be  done  for  those  who  come  between,  the 
^^niries  and  suggestions  1  shall  venture  to  make  will  have  a 
fP^ial  reference  to  the  farmers,  as  forming  a  large  and  most 
^portant  section  of  the  English  middle  class. 

There  are  two  questions  which  must  have  often  occurred  to 
«08e  whose  tastes  or  pursuits  will  have  made  them  readers  of  an 
•picultural  journal.  One  is,  "  What  is  the  best  education  for  a 
■nner  ?  "     The  other,  "  What  is  the  best  education  for  a  farmer's 
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• 
son  ?  "     And  though  these  questions  are  respectively  suggested 
by  different  circumstances,  yet   they  are  sufficiently  related  to 
admit  of  discussion  in  the  same  paper. 

Farmers  are  not  necessarily  or  in  fact  all j  the  sons  of  farmers, 
still  less  are  all  the  sons  of  farmers  intended  to  be  farmers.  "  The 
best  education  for  a  farmer  "  presupposes  nothing  as  to  the  class 
of  life  from  which  a  pupil  comes.  "  The  best  education  for  a 
farmer  s  son  "  assumes  nothing  as  to  his  ultimate  destination.  In 
the  former  case,  the  end  absolutely  decides  the  means  to  be 
employed  :  in  the  latter  the  means  may  limit,  but  do  not  control 
the  selection  of  ends. 

It  would,  therefore,  be  quite  possible  to  discuss  either  of  these 
questions  without  reference  to  the  other.  And  either  woald  of 
itself  deserve  the  attention  of  all  who  take  an  interest  in  agricul- 
tural life.  But  as  the  two  subjects  of  general  and  special  educa- 
tion, though  distinct,  have  yet  a  mutual  interdependence  and  can 
best  be  considered  simultaneously,  I  will  ask  my  readers  to  bear 
them  both  in  mind. 

In  order  to  do  so  the  more  easily,  let  them  bring  to  their  minds 
the  common  case  of  a  farmer  with  a  large  family,  who  desires  one 
at  least  of  his  sons  to  follow  his  own  pursuits,  others  to  adopt 
some  of  the  various  openings  of  life  to  which  education  furnishes 
the  approach.  Only  let  it  be  remembered  that  as  the  English 
farmer  represents  one  of  the  largest  sections  of  our  national 
society — in  some  places  touching,  by  his  share  in  actual  labour, 
the  operative  class,  in  others  joining  and  gladly  welcomed  among 
the  honourable  company  of  gentlemen — so  the  education  of  a 
farmer's  son  admits  of  a  wide  latitude  of  standard.  If,  however, 
we  assume  as  an  average  English  farmer,  or  at  least  as  a  speci- 
men sufficiently  illustrative  for  our  purpose,  one  who  occupies 
with  sufficient  capital  from  300  to  500  acres,  and  who  would 
wish  his  sons  to  earn  incomes  not  under  lOOZ.  a  year,  we  may 
I  think  roughly  estimate  the  cost  of  the  education  that  would  suit 
such  a  parent's  requirements. 

We  may  consider  the  question  of  the  relative  advantages  and 
^aults  of  public  and  private  education  to  have  been  sufficiently 
>olved  by  the  experience  of  the  higher  classes.  Their  verdict 
^as  unmistakeably  been  in  favour  of  public  education  as  the  rule, 
tllowing  great  exceptional  value 'to  private  education  in  particular 
ases,  and  as  preparatory  or  supplementary  to  the  public  schools. 
^he  broad  difference  between  a  public  and  private  school  is  that 
he  former  is  not,  but  the  latter  is  the  property  of  the  master  who 
jonducts  it.  A  purely  public  school  is  one  the  whole  property 
>f  which  is  entrusted  to  disinterested  guardians,  with  or  without 
ocal  ^r\t\  pp  ;o"al  preference  and  limitations.     But  between  this 
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and  a  private  school,  the  property  of  its  master,  there  are  inter- 
mediate schools,  partly  public  and  partly  private.  They  are  the 
property  neither  of  the  masters  who  conduct  them,  nor  of  trustees, 
bat  of  proprietors  who  have  established  them,  either  as  commer- 
cial enterprises  or  for  the  benefit  of  certain  localities,  professions, 
or  occupations.  In  these  the  public  or  the  private  character  may 
preponderate.  The  views  of  the  original  proprietors,  the  restric- 
tions they  may  by  trust  or  otherwise  impose  upon  the  conduct  of 
their  institution,  the  realization  of  immediate  or  more  remote 
adTantages,  will  all  go  to  determine  whether  they  should  be  con- 
sidered more  as  public  or  as  private  establishments. 

This  rough  classification  of  schools  into  public,  private,  and 
intermediate,  will  be  of  service  to  us  in  determining  whether 
existing  schools  supply  the  practical  requirements  for  the  farmer's 
family,  or  whether  new  schools  should  be  established,  and,  if  so, 
what  should  be  their  character. 

We  may  suppose  then  that,  as  in  the  higher  ranks,  so  among 
the  middle  classes,  the  preference  will  be  given  to  public  schools, 
the  more  education  is  valued  and  its  permanent  interests  con- 
sidered. But  the  best  of  the  foundation  schools  of  the  country 
fre  already  more  than  filled  by  the  sons  of  the  gentry.  Nor  has 
It  hitherto  appeared  easy  to  adapt  those  that  are  not  thus  mono- 
polised by  the  candidates  for  the  Universities  and  higher  profes- 
sions to  the  practical  requirements  of  modern  English  education. 
This  is  not  indeed  to  be  despaired  of,  and  the  500  endowed 
^i^mmar-schools  of  England  may  yet  have  a  great  future.  But 
"ieir  reformation  and  revival  will  follow,  I  think,  rather  than 
precede  the  establishment  of  a  thorough  system  of  public  English 
Plication,  which,  imitating  that  of  which  the  English  gentry  are 
*>  proud,  and  which  has  made  their  own  country  proud  and  other 
countries  emulous  of  them,  shall  yet  embrace  and  satisfy  the  far 
"lore  numerous  class  connected  with  the  commerce,  manufacture, 
and  agriculture  of  our  country.  Of  the  means  of  establishing 
SQch  a  system  I  shall  presently  say  more.  Here  I  can  only 
^pcat  the  opinion  that  the  renewal  or  revivification  of  stagnant 
^'^nimar-schools  has  seemed  hitherto  a  more  difficult  task  than 
^^  establishment  of  new  institutions  primarily  devised  for  the 
objects  and  circumstances  of  the  present  generation.  And  since 
^®  live  in  an  age  more  impatfent  for  immediate  results  than 
prepared,  like  our  forefathers,  to  sow  the  seed  of  a  long-distant 
*^nre5t,  I  am  inclined  to  think  that  we  should  look  to  a  large 
**®^elopment  of  those  proprietary  schools  which  I  have  described 
■•  Uitermediate  between  the  purely  public  and  strictly  private 
?™ols.  Only  from  the  very  outset  it  will  be  no  injury  to  the 
**0»ediate  results,  but  a  provision  for  permanent  effects,  if  every 
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effort  is  made  avowedly  and  honestly  to  give  a  public  and  honmiT* 
able  rather  than  a  merely  private  commercial  character  to  aucl 
schools.  The  readiest  means  of  doing  so  is  to  attach  them  bj 
name,  and,  as  possible,  by  constitution  to  some  of  the  ancien 
fundamental  institutions  of  the  nation.  Of  these  there  are  tw( 
that  offer  themselves  at  once  for  consideration — the  Church  am 
the  State.  The  former  has  always  been  identified  with  the  eda 
cation  of  all  classes :  the  latter  has  of  late  years  assumed  a  large 
indeed  a  preponderating  share  in  the  maintenance  and  directioi 
of  the  education  of  the  labourer,  while  it '  has  only  touched,  bu 
without  affecting  their  general  character,  our  old  universities  ani 
public  and  grammar  schools.  But  it  needs  not  many  sentence 
to  show  that  though  any  public  education  in  England  must  nc 
only  have  a  religious  character,  but  be  so  in  harmony  with  th 
broad  principles  of  the  Church  of  England  as  to  ensure  the  cordis 
cooperation  of  its  clergy  and  laity;  yet  an  exclusive  Churcl 
character  would  only  shut  out  from  its  advantages  a  very  larg 
number  of  the  middle  class.  Or  again  it  may  be  easily  show 
that  though  Englishmen  will  expect  their  sons  to  be  trained  i 
the  utmost  loyalty  to  the  Crown  and  obedience  to  constitute 
authority,  yet  ^the  independent  classes  will  expect  their  school 
like  their  homes  to  be  free  alike  from  State  support  and  Govern 
ment  inspection.  There  remains,  I  think,  an  alternative.  Th 
ancient  organization  of  the  English  counties  is  sufficiently  con 
nected  with  all  the  best  associations  both  of  Church  and  Stati 
yet  sufficiently  free  from  exclusive  and  arbitrary  influences  t 
offer  a  common  name  and  many  local  centres  round  which  th 
public  education  of  the  middle  classes  may  be  safely  and  honoui 
ably  grouped. ; 

Public  proprietary  schools,  distributed  through  the  variov 
counties  of  England,  and  associated  as  much  as  possible  with  a 
the  honourable  and  influential  names  and  personages  of  thes 
counties,  are,  I  have  long  ventured  to  think,  the  first  requisil 
towards  improved  agricultural  education.  Such  schools  wi 
supply,  not  only  to  the  future  farmer  but  to  all  the  farmer's  soi 
that  general  groundwork  of  education  which  should  precede  an 
be  the  foundation  of  all  sound  knowledge  and  special  practic< 
That  such  schools  may  be  established  at  a  moderate  outlay  < 
capital,  and  be  conducted  remuheratively  at  no  very  high  charg 
to  parents,  is  not  only  a  reasonable  assumption  but  an  ascertaine 
fact.  I  append  to  this  paper  an  analysis  of  the  cost  of  establishin 
the  Devon  County  School,  as  well  as  of  its  annual  expenditur 
It  will  show  that  the  cost  of  building  a  handsome  school  for  10 
boarders,  of  furnishing  it,  of  purchasing  about  ten  acres  of  grouni 
of  conducting  it  from  its  commencement  with  two  pupils,  aboi 
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five  years  ago,  to  its  present  development  vrith  some  sixty  boarders 
and  fifteen  day-boys,  has  been  between  6000/.  and  7000/.,  and 
that  a*  rate  of  payment  averaging  23/.  per  boarder  is  found  to 
cover  th^  whole  annual  expenditure.  In  some  counties  the  cost 
of  building,  the  price  of  land,  and  the  rate  of  wages  may  be  so 
much  higher  as  to  raise  the  average  cost  of  establishing  such 
schools,  and  the  average  rate  of  payment  necessary  to  make  them 
self-supporting.  But  even  higher  sums  would  be  very  far  from 
potting  such  schools  out  of  the  reach  of  the  average  English 
farmer. 

What,  then,  would  be  the  nature  of  the  teaching  and  training 
the  farmer's  son  should  expect  to  find  in  these  schools  ?  and  how 
far  would  they  be  suited  equally  to  the  son  who  is  intended  to  be 
a  farmer,  and  to  his  brothers  who  are  to  go  into  other  trades  and 
professions?  These  questions  lead  us  to  a  farther  step  in  our 
discussion.  The  character  of  the  education  given  in  a  public 
school  depends  not  only,  as  in  a  private  school,  on  the  acquire- 
ment and  ability  of  the  master  at  its  head,  but  also  on  the  general 
system  of  education  according  to  which  the  master  himself  has 
heen  trained,  and  on  the  public  competitive  tests  by  which  attain- 
ment is  certified,  and  the  merit  both  of  the  schodl  and  of  indi- 
vidual pupils  made  known. 

The  education  of  the  higher  and  lower  ranks  is  regulated  and 
njsintained  in  each  case  by  such  a  system.  I  will  not  do  more 
^  allude  to  the  effect  which,  on  the  one  hand,  the  Universities 
hy  their  degrees  and  honours  have  upon  the  great  public  schools 
snd  subsidiary  system  of  private  tuition  by  which  the  majority 
of  the  English  gentry  are  brought  up;  and,  on  the  other,  to  the 
influence  which  the  Government  grant  in  aid  of  local  contri- 
hutions,  as  administered  by  the  Privy  Council,  exercises  upon 
the  education  of  the  lower  class.  This  reference  is  not  intended 
to  imply  any  approval  of  the  State  grant,  and  still  less  to  decide 
'whether  in  principle  or  results,  its  action  is  worthy  of  com- 
parison with  the  independent  working  of  the  University  system, 
hnt  simply  as  an  illustration  of  the  proposition,  that  both  the 
teaching  and  discipline — that  is,  the  education — of  a  public 
school  must  depend  upon  the  system  to  whicli  it  belongs,  and 
"^ot  only  to  the  accidental  merit  of  its  master. 

The  comparative  deficiencies  of  middle-class  education  may, 
be  attributed  to  the  fact,  that  neither  in  the  development  during 
this  century  of  the  higher  system,  nor  in  the  establishment  of 
|he  lower,  has  there  as  yet  been  provision  made  for  the  large 
^'^termediate  class  who  can  neither  aspire  to  the  former  nor  con- 
**cend  to  the  latter.  There  are  indeed  many  advocates  for  so 
^^^JMling  these  two  systems  as  to  embrace  all  the  upper  middle 
^■■s  in  Ae  educational  system  of  the  gentry,  and  to  absorb  the 
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remainder  in  that  formed  by  the  help  of  the  State  for  the  labourer. 
It  is  also  still  an  open  question,  though  not  likely  long  to  be  so, 
whether  public  opinion  will  acquiesce  in  the  permanent  esta- 
blishment of  those  subsidiary  examinations  which  the  Univer- 
sities have  recently  undertaken  for  the  middle  class,  or  whether 
it  will  adopt  the  proposal  to  establish,  in  connexion  with  the 
different  counties,  a  new  educational  system  with  its  own  public 
schools,  colleges,  and  university.  In  either  case  we  may  hope 
that  a  standard  will  be  gradually  fixed  both  for  general  know- 
ledge and  for  special  studies,  which  will  remove  the  existing 
uncertainty  of  object  and  irregularity  of  method,  which  are 
equally  injurious  to  the  teacher  and  the  taught,  to  the  school  and 
the  home. 

The  effects  which  such  a  definite  standard  would  have  upon 
the  English  farmer's  family  can  hardly  be  overrated.  When  once 
it  becomes  recognised  as  the  rule,  that  all  the  sons  of  the  family 
should  complete  their  education  by  obtaining  a  degree,  the  habits 
of  the  household  would  be  regulated  accordingly  ;  and  the  mere 
necessary  arrangements  for  study  would  open  in  the  seclusion 
and  frequent  leisure  of  the  farmer's  home  prospects  of  domestic 
order  and  happiness  hitherto  almost  unknown.  Such  an  object 
alone,  without  reference  to  the  means  of  its  attainment,  would 
insure  this.  For  equally  the  holidays  of  the  schoolboy,  the 
vacation  of  the  collegian,  or  the  daily  pursuits  of  the  home- 
student  would  have  this  effect,  which  would  also  extend  indirectly 
to  the  female  members  of  the  family.  I  have  long  considered 
that  such  a  xlegree,  whether  conferred  by  the  present  Universities, 
or  as  resulting  from  the  successful  establishment  of  a  new  county 
system,  was  the  first  requisite  for  raising  the  tone  of  the  middle 
classes. 

Its  primary  object,  however,  would  not  be  to  affect  them  in  their 
homes,  but  to  fit  them  for  leaving  the  parent  hearth  and  entering 
upon  the  world.  Those  who  had  obtained  it  would  have  a  pass- 
port to  educated  society ;  and  whatever  their  special  profession 
or  occupation,  would  be  entitled  to  the  freer  intercourse  with 
members  of  other  professions  and  pursuits,  which  is  among  the 
most  valuable  of  the  social  and  intellectual  privileges  that  a  man 
:an  possess.  Such  an  acquisition  would  have  the  happy  effect 
'^f  making  the  future  farmer  more  at  his  ease  with  both  the 
gentry  and  the  labourers ;  because  a  man  who  has  attained  an 
'"'^nourable  status,  which  others  recognise  as  well  as  himself,  is 
iiTL  free  from  many  embarrassments  which  await  any  one  whose 
'ducation  is  doubtful  and  position  undefined. 

Though  I  have  no  pretensions  to  write  on  purely  agricultural 
subjects,  I  cannot  forbear  to  point  out  tlie  importance,  merely 
vith  -    -iew  *o  agricultural  progress,  of  increasing  the  farmer's 
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confidence  in  his  own  position,  as  meriting  respect  and  conside- 
ration whether  from  his  landlord,  his  labourer,  or  his  neighbours. 
I  do  not  say  that  an  educational  degree  alone  would  give  this 
adrantage  where  it  is  not  combined  with  personal  character,  with 
respectability  of  connexion,  and  with  sufficient  capital  for  the 
position  the  man  holds.  But  how  often  are  one  or  other  of  these 
qualifications,  when  exclusively  relied  on,  mere  sources  of  pride 
and  offence,  of  vanity  and  vexation,  because  the  man  hiniself, 
bis  fiimily,  or  his  purse  have  to  sustain  a  disproportionate  strain 
owing  to  one  fatal  defect,  "  under-education." 

Bat  I  must  not  think  or  write  only  of  the  social  advantages  of 
an  educational  degree.  That  degree  should  imply  a  thorough 
knowledge  of  the  English  and  at  least  one  other  language,  with 
a  tolerably  high  standard  of  mathematical  knowledge,  besides 
Witory  and  geography.  How  many  excellent  men  have  now  to 
regret  the  want  of  these  attainments,  not  only  as  debarring  them 
from  much  of  the  best  social  intercourse,  but  as  actually  hindering 
them  in  their  business  or  profession  I  Any  difficulty  men  find 
^  expressing  themselves,  or  readily  ascertaining  the  meaning  of 
others,  whether  in  speaking  or  in  reading  and  writing,  is  a 
KrioQs  impediment  to  business,  in  times  when  clear  understand- 
"¥  and  prompt  delspatch  are  of  growing  importance  as  the 
relations  of  men  become  more  complicated,  and  the  pressure  of 
^rs  more  urgent.  On  the  many  occasions  when  time  is  money, 
slowness  in  calculation  may  be,  in  the  short  run,  a  cause  of  as 
iQuch  loss  and  hindrance  as  miscalculation  is  sure  to  be  in  the 
^^Dg  ran.  And  further,  an  ignorance  of  places  and  events  may 
lead  to  a  total  inability  in  any  practical  sense  to  follow  up  the 
opportunities,  or  avoid  the  special  risks  of  a  man's  own  times, 
nation,  or  trade. 

Beyond  his  social  position  and  his  business,  there  are  other 
relations  in  which  to  have  attained  a  distinct  standard  of  education 
^iU  conduce  even  more  to  a  man's  happiness  and  usefulness.  But 
lest  1  should  be  thought  out  of  place,  1  will  only  say  that  I  allude 
to  religion  and  politics, — two  subjects  on  which  all  men  must 
think,  and  many  will  both  think  and  speak  strongly,  but  on 
^hich  the  ill-informed  are  almost  sure  (to  say  no  more)  to 
Perplex  themselves  and  mislead  others. 

Education,  however,  does  not  consist  only  of  information.  It 
^  not  so  much  what  a  man  knows  as  what  he  is  that  will  deter- 
'^e  his  conduct  and  success  in  life.  And  this  a  mere  exami- 
nation can  never  ascertain.  I  do  not  speak  only  of  raw,  undi- 
8**W  knowledge ;  for  even  sound  knowledge  carefully  learnt 
^  stored, — such  as  it  is  the  peculiar  attribute  of  a  good  exami- 
nation to  distinguish  from  mere  cram, — even  this  is  unimportant 
•'•pMed  with  the  character  and  habits  of  the  man,  and  espe- 
.  ^  XXV.  P 
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cially  the  practical  knowledge  of  himself  and  others  which, 
though  it  may  and  often  is  an  accompaniment  of  scholarship!  ^ 
not  so  by  necessity.  It  is  therefore  desirable  that  the  di^r^ 
which  certifies  the  attainments  should  in  some  measure  alB< 
testify  to  the  training  of  the  man.  This  can  only  be  done  wh^ 
it  is  connected  with  residence. 

A  University  degree  at  Oxford  and  Cambridge  now  impli€> 
not  only  that  a  man  has  so  much  knowledge  of  classics,  &c.,  bi3 
that  he  has  spent  some  three  years  at  college,  and  that  either  h 
himsejf,  or  at  least  a  large  number  of  his  fellow-graduates,  had 
previously  to  their  college  course,  passed  several  years  at  i 
public  school.  And  I  thmk  I  may  say  with  confidence,  that  th 
value  of  this  training  for  life,  which  is  thus  implied,  is  evei 
greater  than  the  value  of  the  knowledge  certified  by  the  standan 
of  the  degree.  Why  should  not  the  same  "  training  for  life, 
through  a  school  and  college  course,  be  opened  to  the  sons  c 
farmers  and  others  ?  The  period  of  such  a  course  must  necei 
sarily  be  shorter  than  that  which,  on  the  average,  prevails  wit 
the  higher  classes,  and  would  end  as  much  before  as  the  othc 
is  protracted  beyond  the  age  of  twenty.  From  seventeen  t 
nineteen  would  probably  be  the  period  of  taking  the  *'  county 
or  whatever  be  the  general  middle-class  "degree."  Farmer! 
sons  at  present  often  leave  school  as  young  as  fifteen.  Wit 
better  schools  and  a  definite  object,  their  stay  might  an 
should  be  protracted  to  sixteen  or  seventeen,  and  still  leave 
year  at  least  for  a  higher  course  of  study,  and  a  more  manl 
training  at  college.*  What  will  be  the  number  of  those  wh 
will  or  can  afford  this  prolonged  sacrifice  to  education  can  onl 
be  ascertained  by  gradual  experiment ;  but  a  very  small  propoi 
tion  of  the  present  boarders  in  middle-class  schools  would  saffic 
to  maintain  a  college  in  most  of  the  large  counties,  or  certain! 
in  groups  of  contiguous  counties.  And  if  recent  or  futui 
changes  in  the  administration  of  the  Government  aid  to  educf 
tion  should  lead  to  a  change  in  the  class  of  masters  for  tfa 
National  schools,  substituting  for  those  who  are  educated  at  th 
Government  expense  men  who  have  been  able  to  provide  thei 
own  education,  the  present  Training  College  would,  as  has  bee 
.ong  ago  suggested  by  Lord  Fortescue,  frequently  become  a 
excellent  nucleus  for  a  County  College. 

And  this  leads  me  to  pass  slightly  from  the  education  of  th 

*  I  may  be  permitted  here  to  deprecate  the  unmeaning  and  mischievous  coi 
.usion  of  the  terms  '*  school "  and  "  college  "  which  is  beginning  to  prevail.  . 
arger  or  more  pretentious  school  is  at  once  called  a  college,  and  the  distinctio 
>etween  the  elementary  instruction  and  discipline  of  the  boy,  and  the  moi 
advanced  and  liberal  education  of  the  young  man  is  lost.  College  should  be  tl 
continuation  of  school,  implying  a  protracted  expenditure  of  time,  money,  an 
ffort  '»*'  ^Y'*  ^jart  b"»^  -^^  pare"*  and  student. 
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iinner  to  that  of  his  landlord  on  the  one  hand,  and  his  labourer 
on  tlie  other.  It  seems  very  desirable  that,  as  he  will  ^have  so 
mach  to  do  with  these  in  his  business  and  after-life,  so  at  some 
ixnnt  or  other  of  his  education  he  should  come  into  contact  with 
both,  and  establish  some  links  of  fellowship  and  sympathy  not 
inconiistent  with  his  relative  position  towards  eidier.  These 
points  of  contact  might  be  formed  in  the  elementary  day-school 
at  the  outsety  and  in  the  college  at  the  completion  of  his  course. 
If  the  elementary  schools  of  England  were  under  masters  and 
nu8tre«ses  who,  in  addition  to  sufficiency  of  knowledge  and 
efficiency  of  teaching,  enjoyed  the  advantage  of  respectable 
pwentage,  and  the  consciousness  of  honourable  independence  in 
tkeir  position,  I  see  no  reason  why  the  children  of  all  the  middle 
classes,  and  ihe  farmers  especially,  should  not  receive  in  these 
schools  their  first  rudiments. 

The  labourer's  children,  as  a  general  rule,  could  not  go 
heyond  these  schools,  or  stay  in  them  after  the  age  of  twelve. 
In  ag^culture,  as  in  manufactures,  children's  labour  seems  to 
hecome  more  valuable  with  evety  improvement  in  machinery ; 
*nd  there  is  a  constantly  increasing  need  for  the  protection  of 
childhood  from  the  excessive  use  by  parents  and  masters  of  this 
8wrce  of  profit.  Still,  however  this  state  of  things  may  require 
to  be  regulated,  it  is  in  itself  a  happy  circumstance  that  employ- 
Dicnt  offers  a  very  early  maintenance  to  the  labourer's  children ; 
for  industrious  eaminp:j{  are  of  more  value  to  society  than  un- 
owned education.  The  early  age,  therefore,  at  which  the 
labourer's  child  should  reasonably  be  expected,  and  indeed 
fincouraged,  to  leave  school  for  work  will  always  determine  the 
bniits  of  the  elementary  or  village  school.  These  should  be 
fttrther  defined  by  accurate  certificates  of  competence  in  the 
nidimentary  subjects  of  writing,  reading,  and  ciphering.  It 
^Ottld  be  well  if  employers  made  such  certificates  available,  if 
^t  essential,  as  introductions  to  service  ;  at  all  events  they  would 
5^e  the  employer's  children  as  a  mark  of  proficiency  on  entering 
4e  higher  boarding  or  day  school,  the  expense  of  which  would 
he  beyond  the  means  of  the  labourer. 

1  must  repeat,  though  I  fear  the  opinion  will  grate  upon  the 
feelings  of  some  parents,  that  if  the  elementary  schools  were 
generally  under  the  charge  of  respected  and  efficient  teachers, 
^  injury  would  be  done  to  the  child  of  the  higher  class  by  sitting 
for  a  while  on  the  same  bench,  and  learning  the  same  lesson,  with 
"**  child  of  his  father  s  subordinate  ;  and  it  might  be  that  many 
*  kindly  and  .pleasant  association  would  spring  up  in  after-life 
™tt  tlte  recollection  of  this  early  intercourse, 
I  ^9^  if  with  the  county  colleges  in  which  the  farmers'  sons 
[    ''■•M,  after  passing  through  school,  end  their  education,  there 
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should  be  connected  is^edal  scientific  instraction,  with  saperi^ 
professors  and  apparatus,  it  might  be  expected  that  in  the) 
higher  academies  he  might  meet  the  son  of  the  landlord,  wb 
having  passed  through  the  public  school,  and  perhaps  compleU 
his  general  education  at  the  University,  would  seek  in  his  01^ 
neighbourhood  the  advantages  thus  offered  him  as  a  preparadi 
for  his  proper  share  in  the  practical  business  of  life. 

But  beyond  these  points  of  contact  the  very  best  union  h 
tween  different  grades  would  be  promoted  by  the  fresh  oppo 
tunities  which  an  intermediate  public  system,  aided  by  endo^ 
ments,  would  afford,  both  for  the  best  sons  of  the  labourei 
through  merit  and  industry,  to  enter  the  higher  schools  of  thi 
employers,  and  also  for  many  of  the  farmers'  sons  by  jthe  sai 
means  to  pass  on  beyond  the  county  schools  and  colleges  in 
the  higher  universities. 

The  views  which  I  have  thus  rather  intimated  than  urg 
respecting  education  in  connection  with  agriculture  are  i 
recently  formed,  and  have  been  applied  to  the  test  of  some  pn 
tical  experiment.  I  have  found  that  a  proprietary  public  sch( 
has  been  welcomed  as  a  boon  by  the  farmers  of  the  part 
England  in  which  I  live.  I  have  found  that  the  expense 
establishing  such  a  school  has  not  been  disproportionate  to  1 
resources  of  the  district  which  it  benefits,  and  that  a  self-si 
porting  system  of  public  education  which  had  been  looked  upon 
a  hopeless  problem  begins  to  be  no  longer  so  regarded.  It  ] 
been  found  necessary,  in  order  to  maintain  the  efHciency  of  1 
teaching  in  the  Devon  County  School  to  connect  it  closely  w 
the  Middle  Class  Examinations  established  by  the  Universiti 
Indeed,  this  has  been  the  first  school  in  England  that  1 
become  of  itself  a  local  centre  for  the  Cambridge  Examinatio 
and  already  in  two  consecutive  years  it  has  required  the  wh 
of  its  first  and  second  classes  to  pass  through  that  useful,  beca 
strict,  ordeal.  But  these  University  examinations  were  anti 
pated,  if  not  suggested,  by  the  proposal  for  a  County  degi 
And  though  I  have  had  few  opportunities  of  conferring  with 
promoters  of  the  University  scheme,  yet  observation  and  refl 
tion  have  made  me  think  that  these  schemes  will  not  pen 
nently  supply  the  wants  of  the  middle  classes,  while  they  u 
impair  the  position  which  Oxford  and  Cambridge  now  hold 
completing  the  education  of  the  higher  classes.  Either 
Cambridge  plan  of  giving  a  certificate  only,  or  that  of  Oxf 
which  confers  the  titular  degree  of  A. A.,  must,  one  would  thi 
be  adopted  eventually  by  both.  But  the  certificate  without 
title  will  be  deficient  in  honour  compared  with  other  degn 
and  the  new  title  itself,  if  maintained,  will  stand  in  invidi 
relation   to   the   older  titles  of  resident   graduates.     This  i 
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ftppomtment  or  this  rivalry  would  not  attach  to  an  independent 
dtfiee  conferred  by  a  special  "  Royal  County  University,"  as 
proposed  by  Lord  Fortescue  in  his  pamphlet  just  published,*  with 
^  own  affiliated  colleges  and  schools  through  the  various  coun- 
ties of  England.  The  constitution  of  that  University  might  in 
form  and  effect  be  analogous  to  that  of  the  Royal  Agricultural 
Society  itself.  The  most  honoured  names  of  the  country  might 
^  connected  to  give  it  distinction,  the  wealthier  landlords  and 
ianners  would  endow  it  with  scholarships  and  fellowships,  while 
the  cost  of  its  annual  examinations  and  degrees  would  be  easily 
Wrayed  by  the  ordinary  subscriptions  or  fees  paid  by  the 
nMnerous  and  important  class  it  is  intended  to  serve.  The 
<^lleget  and  the  schools  connected  with  it  would,  as  in  the  case 
rf  the  Devon  County  School,  owe  their  foundation  to  local 
interests,  and  be  maintained  by  the  payments  of  students,  with 
Wch  assistance  as  the  liberality  of  local  benefactors  might  yield. 
And  if^  as  I  have  ventured  to  anticipate,  these  schools  and  col- 
ics were  to  supply  from  the  sons  of  the  independent  classes 
^•trained  and  well-conditioned  masters  for  the  elementary 
•chools  as  well  as  for  their  own,  it  would  not  be  unreasonable  to 
^pect  that  some  portion  either  of  the  Government  annual  grant 
*  of  the  hitherto  neglected  or  misused  educational  endowments 
of  the  country  might  be  applied  to  provide  subsidies,  or,  better 
'^ill,  retiring  pensions  for  such  masters. 

Under  such  a  system  one  might  venture  to  anticipate  a  re- 
''^arkable  change  in  our  agricultural  districts.  England  would 
he  England  still,  with  no  abrupt  revolution  in  the  habits  o\ 
niutual  relations  of  its  several  classes ;  but  education,  the  im- 
provement of  man,  would  keep  equal  pace  with  other  improve- 
'nents.  The  rising  wages  of  the  labourer  would  enable  him  to 
*»w)rd  that  which  tlie  example  and  countenance  of  his  employer 
^ould  recommend — the  education  of  his  own  children  according 
to  their  station.  The  cost  of  suitable  elementary  schooling  is 
^w  declared  by  authority  to  be  305.  per  annum.  Even  this,  if 
the  parent  paid  it  all,  would  in  many  districts  be  no  dispropor- 
tionate burden  to  the  wages  earned.  But  this  30^.  includes  a 
**f|re  estimate  for  the  cost  of  educating  teachers.  This,  according 
to  the  views  I  have  advocated,  might  be  entirely  deducted  if  the 
te«chers  were  by  a  different  system  drawn  from  a  class  who  can 
afford  to  provide  their  own  education.  But  the  Government 
B'^ts,  though  objected  to  by  many,  are  so  established  and 
•<*epted  that  they  are  not  likely  to  be  withdrawn.  The  re- 
•^>«rce8  of  charity  also,  whether  by  endowment  or  subscription, 

I^Piblic  Schools  for  the  Middle  Classes,*  by  Earl  Fortescue,  Patron  of  the 
**•  County  School.    Longman  and  Co.,  1864. 
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supply  very  large  subsidies  for  the  instruction  of  the  labour 
child.  There  is,  therefore,  no  reason  why  in  every  villagf 
district  in  England  a  thoroughly  good  elementary  school  she 
not  be  maintained  at  a  cost  of  from  &d,  to  9d.  per  week, 
cording  to  the  number  of  children ;  and  this  cost  may  again 
reduced  by  a  half  or  more  by  (1)  the  State  grants,  (2)  volun 
subscriptions,  or  (3)  the  industrial  earnings  of  the  chil< 
themselves.  A  school  of  50  to  100  children  thus  maintai 
would  offer  to  a  master  taken  from  the  middle  classes  a  hi{ 
proportionate  salary  than  most  curacies  do  to  the  sons  of 
gentry ;  and  if  those  elementary  schools,  instead  of  being  as 
exclusively  assigned  to  a  dependent  class,  were  so  constit 
that  the  children  of  the  employers  might  use  them  without  in 
or  loss  of  respect,  then  the  maisters  of  these  schools,  being  tk 
selves  of  independent  parentage,  would  look  to  promotion 
higher  salaries  in  the  more  important  public  boarding-scl: 
to  which  some  of  their  elementary  pupils  would  proceed, 
where  the  bulk  of  the  middle  classes  would  be  educated* 

All  who  take  an  interest  in  the  welfare  of  the  English  labo 
must  rejoice  at  the  attention  that  is  now  turned  to  the  impr 
ment  of  their  dwellings.  But  a  still  more  important  impr 
ment  of  the  home  must  accompany  the  improvement  of 
house.  The  true  degradation  of  the  labourer  is  his  lack  of 
respect.  His  sense  of  the  value  of  those  belonging  to  him  sh 
accompany  the  sense  which  improved  wages  and  dwellings 
give  him  of  his  own  value  to  those  in  whose  service  he  is  plf 
To  turn  the  hearts  of  the  fathers  to  the  children,  and,  by  cc 
quence,  the  hearts  of  the  children  to  the  fathers,  is  the 
method  of  "  making  ready  a  people  for  the  Lord,"  which  pi 
implies  all,  and  more,  than  is  commonly  meant  amongst  u 
improvement.  'Writing  in  pages  that  may  be  read  by  soa 
the  most  powerful  employers  of  agricultural  labour  in  Engl 
I  shall  be  pardoned  if  I  express  myself  warmly  on  this  sub 
and  claim  for  it  a  more  serious  attention  than  it  has  yet  rece: 
The  parish  school  should  be  the  special  charge  of  every  j 
farmer  quite  as  much  as  of  the  clergyman  or  the  squire, 
should  be  the  subject  of  his  thoughts  and  of  conversation 
lis  neighbours ;  for,  Avhatevcr  may  be  the  value  to  him  of  c 
machinery  or  inventions,  let  him  be  sure  that  there  is  none 
«vill  more  affect  his  prosperity  as  a  farmer  and  his  satisfactio 
a  man  than  this  machine  for  the  cultivation  of  his  laboi 

<et   him    determine  to   assist  in  making   it  work,    consta: 
;«isily,    and   efficiently.     Let   him    consent — I  do  not  say 

'^'^cend — to  take  the  requirements  of  his  own  younger  chil« 

ji  gauge  of  whaf^^  his  labourers'  children  also  should  rec4 

fof  iiim  Too#»r*ni..     lof  ilWrally  yet  with  practical  econc 
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the  necessaxy  cost,  and  seek  to  apportion  it  fairly  anlbng  the 
tectpieiits.  Let  him  not  think  that  either  charity  or  wisdom 
wquire  us  to  give  gratis  food  to  the  mind  any  more  than  to  the 
Wj ;  but  Tatiber  by  every  encouragement  to  make  this  food  an 
object  of  general  desire,  within  the  reach  of  average  industry. 
Need  I  say  that  by  this  very  appeal  I  am  supposing  no  low , 
standard  of  education  for  the  farmer  himself?  And  yet,  whatever 
maj  be  the  honourable  exceptions  to  be  found  in  certain  indi- 
viduals, or  even  certain  counties  or  districts,  I  fear  it  is  a  truth 
too  real  to  be  disavowed  that  the  low  standard  of  the  farmer's  own 
location  has  been  the  principal  impediment  to  his  encouraging 
a»  he  ought  the  education  of  diose  he  employs. 
W<d  Bucklandy  South  MoUon. 
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DEVON  COUNTY  SCHOOL. 

•Deltor  and  Oreditor  Account,  from  the  Foundation  in  1858  to  the  End 

0/1863. 

|o  225  shares  (25?.) 
Mortage  and  loan 
X^M  buildin|]j8  sold 

itions  for  play-) 


£  *  8.  rf. 

5,625    0    0 

966-  5    0 

315    0    0 


Iki 


gruund 


ys  payments 


153  13    0 
5,001     7  11 


12,061     5  11 


Cr.                                     £  5. 

By  old  buildings        ..      937  18 

New  buildings  and  land  4,345  8 

Repairs  of  building     ..        30  0 

Furniture    ..      ..      ..      879  15 

Books    and    advertise- » 

ments J 

Preliminary    and   inci- 
dental 

Salaries 1,071  .7 

Board  ..      3,957  19 

Balance        87  14 


d. 

8 
8 
0 


477  18    8 


■}    207 


10 
1 

1 


12,061     5  11 


Statement  of  Beceipts  and  EoopendUure  on  Revenue  Account^  for  the  Year 
ending  December  Slst,  1863. 


salaries      

^nl 

*J<^ks,  including  prizes 
;^pair8  of  building    .. 

*toiture 

^^vertisements  .. 

3V*  and  interest     . . 


£  8,  d. 
188  19  6 
995  11  6 
21  10  .8 
30  0  0 
47  14  10 
11  4  9 
13  3  10 
46    5    1 


•isL^ 


supplied    toj    33gj3    ^ 
".     '.'.  9  15    0 


1707    7    8 


4     6 


Cr.  £    8.   d, 

Charged    to    boys    for)   ^^gg  jg    ^ 

board  and  tuition  ! .  /     7 
Charged    to    boys    for 

sundries  .. 
Donations  for  prizes  .. 
Scholarships  given  byl 
llcv.  J.  L.  lirereton  j 
Balance  . . 


'■}    335 


12 


0 


7 

9  15    0 
51    2    2 


1707    7    8 
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Four  weM  Housekeeping  Account^  from  November  5  to  Decembet  3, 18 

£  «.  iJ. 

Baker  ..     ..  1,552    lbs.  bread      .. 1116  4 

Miller  ..      ..      140   lbs.  flour       13  0 

Butcher       ..  l,055i  lbs.  meat      26    111 

Brewer         ..        36    gallons  beer 1  16  0 

„             ..        64    gallons  cider 2    0  0 

Coals    ..      ..        75    cwt 4  13  9 

Dairy butter  and  eggs 4    5  2 

„            ..      138    quarts  of  milk      0  11  6 

Grocer         ..        14i  gallons  of  oil,  &c.  &c 10  18  6 

Green-grocer       ..       potatoes  and  vegetables       ..  3  19  4 

Sundries      1  11  6 

Washing 2    18 

Wages 6  18  0 

£  s,  d.  77    5  8 

43  boys,  four  weeks  at  8«.    ..     68  10  0)  7j.  iii  n 

3  roasters  „        10«.     ..       6    0  0)  '*  •i'>  " 

6  servants  '■ 

52  total. 
21, 198.  8<i.  excess  on  our  average,  but  this  included  27.  charged  to  I 

master  for  a  private  party. 
1055 i  lbs.  of  meat  consumed  by  fifty-two  persons  in  four  weeks,  bi 

36i  lbs.  less  than  f  lbs.  for  each  person  per  diem. 
1692  lbs.  of  bread  and  flour,  ditto,  being  .about  1{  lb.  for  each  pci 

per  diem.* 


Remarks  by  the  Editor, 

A  few  words  of  explanation  gathered  from  the  Appendii 
Lord  Fortescue's  Book  may  be  of  service,  and  first  it  may 
remarked  that  the  scheme  contemplates  the  creation  of  i 
shares  of  25/. ;  therefore  75  such  shares  are  still  to  be  dispo: 
of ;  if  these  should  be  taken  up  the  mortgage  and  loan  might 
paid  off,  and  a  balance  of  900Z.  remain  in  hand. 

It  appears  that  the  aggregate  of  the  boys'  payments  from 
^rst  to  the  end  of  1863  nearly  balances  the  outgoings  for  salai 
and  board  ;  .but  for  the  year   1863,  the  boys'  payments  exc< 
'  Salaries"  and  "  Board"  by  nearly  114/.     In  1863  there  w 
>0  boarders ;  the  present  year  starts  Avith  60. 

The  records  of  this    institution    show    how  it  has  gradue 
noulded    itself    on    the    requirements    of  the    times   and 
lictates  of  experience  ;  and  in  this  point  of  view  it  is  interest: 
o    compare    its    existing   financial    position    with   the   sche 

♦  Mr.  Brewer,  steward  to  Earl  Fortescne,  examined  these  accounts  f 
inff.  15  to  Dec.  31  st,  1861,  and  certified  that,  allowing  9/.  10s.  for  extra  expi 
it  the  opening  of  the  new  buildings,  the  expense  for  board,  service,  and  was! 
.^^«.o(*<.A  A.     „    i^o/^v  for  Pach  boy,  and  105.  per  week  for  each  master. 
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whidi  Prebendary  Brereton  propounded  in  1853  and  expanded 
in  1858,  as  well  as  with  the  prospectus  published  in  1862. 

hi  his  letter  of  1858,  Mr.  Brereton  contemplated  a  large 
infusion  of  the  "  industrial "  element,  and  whilst  the  proposed 
dmrge  for  a' boarder,  who  did  five  hours'  work  on  the  farm,  was 
201  per  annum,  he  who  did  no  work  was  expected  to  pay  45/. 

It  is  very  satisfactory  to  find  that  actucUhj  the  question  has 
been  whether  23  or  25  guineas  should  be  the  total  average  charge, 
*  small  difference  being  made  between*  the  senior  and  junior 
classes. 

^^e  same  letter  proposed  a  graduated  scale  of  charge  for 
*^tion  for  day  scholars  of  from  5  to  10  guineas  per  annum. 

1^ prospectus  0^1862  assumes  the  following  shape: — 

£  8.  d. 

For  buildings 4000  0  0 

For  furniture * 1000  0  0 

For  advertising  and  preliminaiy  expenses   ..      ..       500  0  0 

For  working  capital       500  0  0 

6000    0    0 

*  The  permanent  scho9],"  it  is  there  stated,  "  will,  when  com- 
pleted, have  cost  3000/.,  and  have  ample  convenience  for  at 
k^  100  boarders ; "  some  temporary  wooden  buildings  with 
^^r  incidental  expenses  had  cost  1000/.  The  tentative  process 
*^^pted  in  the  formation  of  this  school,  though  wise  and  prudent, 
^'^^  not  conducive  to  ultimate  economy.  The  excess  of  the 
*^^al  expenditure  over  this  estimate  being  mainly  due  to  the 
^Pedient  of  "  temporary  buildings." 

Xhe  board  of  the  boys,  .including  food,  washing,  and  attend- 
J**^,  is  estimated  at  8*.  per  week,  that  of  the  masters  at  10*.,  for 
^  weeks  in  the  year.  An  additional  sum  of  1/.  per  head  is 
*^dcd  to  cover  casual,  expenses. 

The  Educational  Staff  consisted  of  a  head  master  and  three 
^istants. 

•  The  head  master  cost,  including  board  and  washing,  120/., 
^^  had  besides  a  comfortable  house  in  the  buildings.  The 
^ermaster's  salaries  and  board  amounted  to  150/. ;  including 
^tra  masters,  the  cost  of  tuition  made  altogether  300/. 
^  Annual  repairs  were  estimated  at  100/.  ;  a  liberal  allowance. 
i^  'Was  calculated  on  this  basis  that  if  the  school  were  full,  a 
^vidend  of  500/.  on  a  capital  of  6000/.  would  accrue. 

Some  of  these  items  call  for  special  consideration  from  those 

^Ko  would    copy  this  model ;    a  very  little  consideration  and 

f^awledge  of  the  world  is  required  to  see  that  a  great  deal  of 

iiSMioiir  of  love  is  here  performed,  which  is  not  and  cannot  be 

l^lllttgcd  in  the  account.     The  sum  of  300/.  is  but  a  poor  pro- 
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vision  for  the  instructors,  if  all  tlie  responsibility,  the  ditcreti 
and  the  ruling  power  required,  is  to  be  provided  from  this  fn 
Apart  from  endowments,  which  are  in  contemplation,  or  { 
tuitous  service,  the  payment  of  5/.  per  boy,  to  provide  a  fanci 
500Z.,  is  probably  the  lowest  that  can  ensure  efficiency ;  and  t 
is  a  lower  rate  per  head  than  Mr,  Brereton  contemplated 
1858,  when  he  included  the  cost  of  supervision  on  an  extent 
scale  in  the  account 

If  we  would  msJce  a  separate  estimate  of  the  cost  of  lodfft 
we  may  reckon  that  to  provide  5  per  cent,  interest  on  QOi 
(300/.),  with  140/.  for  repairs  and  taxes,  440/.  in  all,  a  payni 
would  be  required  of  4  guineas  per  head  from  each  boan 
besides  a  1  guinea  fee  from,  sayi20,  day-boys. 

The  board,  as  we  have  seen,  is  set  at  17/. ;  any  estimi 
therefore,  for  general  application  would  probably  allow — 

£  8.  d. 

For  board ..     17  0  0 

For  lodging 4  4  0 

For  tuition 5  5  0 

26    9    0 

Or,  say,  2SL  for  the  senior  class,  and  261,  for  juniors. 

This  review  would  be  very  incomplete  without  some  meni 
of  the  endowment  of  the  chaplaincy  with   1000/.  by  the 
Earl  Fortescue,  as  well  as  of  the  scholarships  or  prizes  aire 
presented  or  in  contemplation. 

Prebendary  Btereton  now  gives  annually  two  scholarsh 
one  of  15/.,  the  other  of  10/.,  and  it  has  been  so  provided  1 
his  benefactions  will  be  made  permanent.  The  present  1 
Fortescue  has  offered  500/.,  and  the  late  Hon.  J,  Fortescue 
200/.  for  the  endowment  of  scholarships  connected  with 
institution.  The  Bishop  of  Exeter  gives  a  scholarship  of  5/. 
knowledge  of  Holy  Scripture. 

W.  H.  Hooper,  Esq.,  the  Rev.  H.  S.  PInder,  Lord  Poltim 
and  the  Rev.  W.  Thorold  have  likewise  given  smaller  bt 
factions. 


A  residence  of  thirty  years  in  the  University  of  Cambri 
rves  me  some  confidence  in  avowing  my  belief  that  in  no  o 
-'Y  could  benefactions  of  this  kind  and  extent  have  been  m 
^  Celling  in  our  present  social  and  intellectual  position. 

fit  Cambridge  a  scholarship  of  10/.  or  15/.  a  year  is  air 

clueless,  so  little  does  it  contribute  to  the  sum  of  a  poor  scho 

"'^essary  expenditure,  while  as  badges  of  proficiency  we  1 

.noiigli  and  almost  to  spare  of  such  rewards.    In  a  county  %ck 

-    ^hola'^fi^'v  ^r  thp  ipnal  gense,  tenable  for  two  or  three  yc 
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not   merely  an  annual  prize,  would  give  continuity,  as  well  as 
life  to  the  course  of  study. 

Xhe  bare  mention  of  such  scHolarships  is  very  suggestive  to 
those  who  are  familiar  with  the  fate  of  such  endowments  at 
Camlnidge  and  elsewhere.  Here  in  many  instances  the  unfore- 
seen change  in  the  value  of  money,  in  some,  want  of  equity 
in  the  interpretation  of  Statutes,  has  converted  that  provision^ 
which  in  primitive  times  was  a  fair  maintenance  for  a  scholar, 
into  a  trifling  honorarium. 

Hence  Exhibitions  to  the  Universities,  which  once  served  to 

leaven  the  grammar  schools  to  which  they  were  attached,  now  go 

^^^ging,  or  are  not  filled  up.   These  institutions  once  gave  an 

adequate  impulse  to  the  education  of  the  whole  class  of  yeomen, 

•  when  it  occupied  (relatively  to  the  learned  professions,  to  com- 

nierde,  and  to  trade)  a  more  important  position  than  at  present. 

We  have,  therefore,  not  so  much  to  deal  with  a  new  want,  as 

to  meet  the  defects  which  decay,  social  changes,  and  abuses  have 

wrought  in  a  once  sufficient  provision. 

It  may  be  asked,  Why  not,  as  of  old,  connect  such  provision 
^th  the  Universities  ?  Various  considerations,  however,  lead  to 
the  conclusion  that  it  is  easier,  if  not  better,  to  create  new 
^^lachinery  than  to  attempt  to  resuscitate  the  old. 

Rightly  or  wrongly  our  ancient  Universities  seem  hardly  to 
desire  to  attract  to  themselves  really  poor  scholars,  unless  they 
•^  of  remarkable  ability.  Without  a  revolution  in  the  social 
habits  of  the  students,  they  could  hardly  there  find  a  place ;  and 
s^ch  habits,  if  not  beyond  control,  yield  but  slowly,  and  then 
^  example  or  religious  principle  rather  than  to  prudential 
piotives ;  and,  lastly,  on  such  large  and  rich  bodies  any  new 
™uence  must  be  exerted  on  a  large  scale  if  it  is  to  be  effectual. 
K  then,  we  turn  to  such  new  institutions  as  that  which  "  the 
feuias  of  Mr.  Brereton  has  planned,  and  his  liberality,  energy, 
^d  judgment  has  established,"*  we  may  yet  gather  for  them 
'ome  useful  warnings  from  the  history  of  our  old  foundations. 

The  importance  of  endowments  in  real  property  will  be  one 
f^ch  lesson.  If  all  our  old  benefactions  had  assumed  this  form 
"^ead  of  being  often  money-charges  on  real  property,  and  if 
the  proceeds  had  been  equitably  administered,  in  all  probability 
^  constitution  of  our  body  of  students  at  the  old  Universities 
^ould  have  rested  on  a  far  broader  basi  s  than  at  present. 

On  such  benefactions,  however,  the  Statute  of  Mortmain 
^^poses  a  salutary  check.  A  special  charter  might  remove  such 
difficulty,  but  then  it  would  further  swell  the  list  of  preliminary 

MkSif^  nearly  verbatim,  from  the  late  Lord  Fortesciie's   inscription   on 
■^■(ireUm's  bust,  presented  by  him  to  the  Devon  County  School 
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expenses,  and  it  is  a  significant  feature  of  the  times  that  the 
estimate  of  500/.  ^'for  preliminary  expenses  and  advertisementft^ 
(on  a  total  outlay  of  6000/.)  was  even  in  the  case  of  the  Devon 
County  School  considerably  exceeded. 

In  conclusion,  let  me  express  a  conviction  that,  as  practical 
men,  our  leading  farmers  will  recognise  the  importance  of  a 
public  school  education  for  their  sons;  not  so  much  for  its 
promise  of  book-learning  {comparatively  a  weak  point)  as  for  the 
presence  of  mind  and  stedfastness  in  difficulties,  the  power  of 
coping  with  men,  the  promptitude  of  thought,  word,  and  action, 
which  such  a  course  of  training  imparts  and  fosters. 

P.  H.  Frerb.  ^ 

Cambridge. 


IV. — Essay  upon  the  Manufacture  and  Preservation  of  Cider 
and  Perry.    By  Clement  Cadle. 

Worcester  Prize  Essay. 

The  differences  that  are  met  with  in  cider  and  perry,  even  when 
made  at  the  same  time,  by  the  same  maker,  and  under  the^same 
system  of  management,  must  strike  the  merest  tyro  in  the  art  as 
something  strange,  showing  how  very  little  is  known  of  the  scien- 
tific principles  which  regulate  the  conversion  of  the  juice  oi 
apples  either  into  a  sweet,  pleasant  beverage,  or  into  a  hard,  soui 
drink,  palatable  only  to  persons  long  accustomed  to  its  use. 

Having  paid  considerable  attention  to  this  subject,  I  shall 
endeavour,  in  the  following  Essay,  so  to  combine  "  science  witl 
practice "  as  to  render  it  acceptable  to  the  most  matter-of-fac 
farmer  or  maker,  whilst,  by  drawing  attention .  to  the  scientifi< 
aspect  of  the  subject,  I  hope  to  induce  others  to  put  their  shoulden 
to  the  wheel,  with  ihe  conviction  that  such  light  may  be  throwi 
in  various  ways  on  the  manufacture  of  cider  and  perry,  as  maj 
render  them,  in  their  improved  character,  nearly  equal  to  thi 
Kvincs  of  wEurmer  climates. 

The  subject,  according  to  the  directions  given  in  the  announce 
nent  of  the  Prize,  may  be  subdivided  as  follows : — 

1.  Time  and  mode  of  gathering  the  fruit 

2.  Different  modes  of  grinding  and  pressing. 

3.  The  fermentation  and  after-management, 
i  General  remarks  on  the  subject. 

1. —  Time  and  Mode  of  Gathering  the  Fruit. 
.  idctice  in  these  respects  varies  considerably  at  present,  th< 
.".«♦  Ml  ml  way  he^ner  ♦o  let  about  one-half  or  two-thirds  ojf  th( 
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^t  JUl,  and  to  shake  and  knock  the  rest  off  the  trees  ;  but  by  this 
pliQ  the  trees  are  much  injured  for  the  next  crop. 

The  windfall  should  be  kept  apart  from  the  riper  fruit ;  and 
that  this  may  be  the  better  done,  the  ground  should  be  carefully 
picked  over  once  every  second  week,  and  the  fruit  kej>t  separate 
in  the  apple-yard. 

Any  experienced  person  will  be  able  to  decide  when  the  crop 
is  ripe  enough  for  being  gathered ;  the  mellowness  of  the  fruit, 
and  the  ease  with  which.it  can  be  shaken  from  the  trees,  readily 
show  this ;  and  it  is  impossible  to  lay  down  any  rule  as  to  time, 
owin^  to  the  differences  of  climate,  soil,  and  season. 
^  When  the  fruit  is  ripe,  and  the  day  fine  and  dry,  a  careful  man 
should  be  selected  to  go  over  the  trees,  armed  widi  a  light  pole 
having  a  hook  at  the  smaller  end,  with  which  he  gently  shakes 
each  Umb  or  branch  in  succession. 

The  fruit  should  then  be  carefully  picked  up,  free  from  leaves 
OT  twigs,  the  small  apples  being  put  into  separate  baskets,  to  be 
taken  to  the  apple-yard,  for  second-class  cider  ;  the  best  fruit  may 
^n  be  carted  to  the  apple-loft  They  should  at  first  be  spread 
iQ  the  loft  about  12  to  18  inches  thick,  but  after  a  week  or  nine 
daysi^xnay  be  thrown  up  to  a  depth  of  24  to  30  inches.  When 
^  apples  are  moved  for  this  purpose  any  rotten  ones  had  better  . 
he  removed  to  the  mill,  and  any  small  or  unripe  fruit,  which 
escaped  notice  at  picking,  should  be  taken  to  the  apple-yard. 

This  process  of  shaking  and  storing  should  be  repeated  in 
*hout  a  fortnight ;  but  where]  the  orchards  are  large,  when  they 
^^  all  once  gone  over,  the  men  can  commence  again  a  second 
found.  During  the  second  process  of  shaking  it  is  important  that 
^^one  of  the  fruit  should  be  knocked  off,  as  such,  not  being  fully 
fjpe,  will  not  do  for  the  apple-loft. 

When  the  trees  are  gone  over  again  for  the  third  time,  the  re- 
n^ainder  of  the  crop  may  be  shaken  off,  no  more  violence  being 
^^  than  is  absolutely  necessary.  This  third  gathering  must 
^t  be  taken  to  the  loft,  but  should  be  put  in  die  apple-yard  with 
the  sortings  of  the  first  and  second  gatherings,  unless  you  happen 
to  have  plenty  of  room  under  cover.  As  this  portion  of  the  fruit 
"id  not  ripen  so  early  nor  so  fully  as  the  rest,  it  is  best  mixed 
with  the  windfalls  and  sortings  for  making  second-class  cider. 
The  general  practice  is  to  leave  all  the  apples  in  the  apple-yard 
^posed  to  the  weather  until  ready  for  grinding,  few  persons 
having  proper  accommodation  for  housing  them.  When  such  a 
course  is  pursued,  it  is  important  to  separate  all  rotten  ones 
"^fore  making,  for  even  if,  as  some  persons  consider,  the  black 
***  in  fruit  is  alone  injurious  to  the  cider,  still,  it  is  always  best  to 
•  on  the  safe  side. 
^  Tke  fruit  should  not  lie  more  than  2  feet  thick  in  the  heap,  or 
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it  is  liable  to  become  heated ;  and  a  depth  of  1  foot  would  ^ 
preferable.  In  frosty  weather  it  is  essential  to  hare  the  b^ 
covered  with  a  good  coating  of  sweet  wheaten  straw,  wln^^ 
should  be  removed  when  the  frost  is  gone  ;  but  hay  must  nat  k 
used,  as  it  gives  a  taste  to  the  cider. 

Fruit  is  much  injured  by  frost  on  account  of  its  breaking  * 
the  structure  of  the  apple.  The  juice  becomes  solid  when  froa^ 
and  increases  in  size ;  the  cells  are  then  burst,  and  any  rain  wbi^ 
afterwards  falls  upon  the  heap  washes  out  the  saccharine  matt' 
from  the  damaged  portions,  and  this  encourages  decay  in  tt 
other  fruit. 

To  the  management  of  pears  the  same  remarks  apply  wit 
equal,  if  not  greater,  force,  more  especially  as  regards  the  remova 
of  windfall  and  rotten  fruits. 

If  the  perry  is  required  for  bottling  or  long  keeping,  carefu 
selection  of  the  fruit  is  imperatively  necessary ;  but  if  for  earl; 
drinking,  the  same  care  need  not  be  taken. 

When  it  is  desirable  to  preserve  a  portion  of  the  fruit  for  eatin 
or  culinary  purposes,  it  should  not  be  allowed  to  get  too  ripe  o 
the  trees ;  and  generally,  the  longer  it  is  intended  that  an  appl 
shall  be  kept,  the  greener  should  be  its  state  when  picked.     « 

The  best  mode  is  to  take  a  ladder,  and  with  a  small  bask< 
hand-pick  the  trees  over  a  fortnight  or  three  weeks  before  tt 
general  crop  would  be  ripe  enough  to  collect  for  cider,  choosin 
a  dry  day,  and  not  commencing  till  after  the  dew  is  off. 

The  store-room  should  be  dry  and,  if  possible,  on  the  groum 
floor,  as  the  frost  affects  the  fruit  more  in  lofts,  especially  if  nt 
ceiled  inside.  The  fruit  should  be  placed  between  good  thic 
layers  of  sweet  wheaten  straw,  and  left  until  required  for  use. 

2. — The  Different  Modes  of  Grinding  and  Pressing. 

Within  the  last  few  years  a  great  alteration  has  taken  place  i 

the  way  of  grinding  in  the  counties  of  Hereford,  Worcester,  an 

Gloucester,  by  the  adoption  of  a  system  which  has  long  been  tl 

custom  in  Devonshire.      Our  old  plan  was  to  place  8  or  1 

l^nshels  of  fruit  in  a  circular  trough  (a  No.  2),  round  which 

>cone  runner  of  about  a  ton  weight  was  propelled  by  a  horse  (s< 

-*kn  No.  1)  until  all  or  nearly  all  the  kernels  and  the  appL 

vure  ground  to  a  fine  pulp.     To  accomplish  this  the  sooner,  tl 

3oy  attending  to  the  horse  had  to  move  the  partially-ground  pul 

Vom  the  sides  of  the  circular  trough  to  the  bottom.     This  grind ir 

as  usually  continued  for  about  two  hours  more  or  less,  accordir 

o  the  mill  arid  the  fruit.     The  pulp  was  then  put  up  into  hors" 

lair  sheets  and  pressed,  and  the  liquor  running  from  it  receive 

r  o  a  stone  cistern  or  vat. 

'^Ko  r»«it«br'^''«^  olfl^foalimnH  pre*»««,  with  its  wooden  screw  ar 
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•pstan,  has  long  been  superseded,  although  the  capstan  is  still 
usee  in  DeY6nshire. 

No.  1. 


Section  of  Cider  Mill. 
No.  2. 


Plan  of  Cider  Mill. 
Scale  8  feet  to  an  inch,  * 

About  26  years  ago  Mr.  G)leman,  of  Chaxhill,  Westbury-on- 
Sevem,  commenced  making  an  improved  cider-mill  and  press, 
^hich  could  act  either  as  a  fixture  or  a  portable  mill.  (See 
No.  3.)  It  was  found  that  the  cider  thus  made  fined  better, 
^  the  process  was  also  more  expeditious.  These  advantages, 
^ther  with  the  cost  of  keeping  the  old  kind  of  mills  in 
^'^jpur,  which  idlords  were  unwilling  to  undertake,  led  to  their 
fe*  Wj^g  gaper      5d,  as  they  wore  out,  by  Coleman's  or  a  similar 
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No.  3. 
Mr.  ColemavLS  Cider  Mill. 


Coleman's  mill  consists  of  two  pairs  of  rollers  fixed  in  a  strong 
wooden  frame;  it  is  fed  from  a  hopper,  the  apples  passing 
through  the  first  pair  of  rollers,  which  are  made  of  hard  wood, 
with  iron  teeth,  so  as  to  break  the  apples,  which  fall  next  between 
a  pair  of  stone  rollers  set  close  enough  to  break  the  kernels,  and 
from  these  the  pulp  drops  into  a  trough  placed  beneath  to 
receive  it. 

Mr.  Latchem,  of  Hereford,  has  also  paid  considerable  attention 
^  th(f  construction  of  these  mills,  and  has  taken  out  a  patent  for 
uoing  away  with  the  iron  in  the  feed-rollers,  and  substituting 
iteel  teeth  fitted  into  one  roller,  and  working  through  other  steel 
«eth  on  a  fixed  plate,  partly  on  the  same  principle  as  a  curd-mill. 
'^he  fruit,  after  passing  this  "  chewer,"  is  ground  between  a  pair 
'f  stone  rollers,  as  before  described. 

The  pulp  is  removed  from  this  trough  to  the  press,  which  CM>n- 

sists  of  a  very  strong  wooden  frame  made  of  four  pieces  of  oak 

norticed  together,  having  a  platform  made  of  strong  planks  wide 

•^■lough  for  the  "  cheese  "  to  be  built  upon  it    Between  the  uprights 

',1.    •  .rnp  n  nfi/^^  »»Me  croes-piece  is  placed,  which  is  grooved 
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at  each  end  so  as  to  work  up  and  down  a  tongue  on  each  upright 
of  the  frame.  To  the  uppor  side  of  this  cross-piece  two  screws 
are  fixed  which  work  into  the  top  of  the  frame.  The  pressing 
the  pulp  is  usually  carried  out  in  this  manner : — A  small  box- 
frame  is  prepared  by  nailing  togethei;4  ^)ieces  of  board  8  inches 
^cep,  and  of  such  length  as  the  platform  will  conveniently  allow. 
On  such  a  box  a  piece  of  hair-cloth  is  laid,  and  this  is  filled  with 
pilp ;  the  comers  of  the  cloth  are  then  turned  in,  the  box  gently 
^sed,  and  another  cloth  laid  upon  it,  which,  in  its  turn,  is  filled 
With  pulp ;  and  this  is  continued  until  the  cheese  is  built  up  to 
the  required  height.  We  then  place  upon  the  cheese  a  square 
pece  of  plank  which  overlaps  6  or  8  inches  on  each  side,  and  the 
•^ws  being  turned  alternately,  the  pressure  causes  the  liquor 
P^dually  to  run  on  lo  the  platiform,  which  has  grooves  cut  m  it 
to  convey  the  cider  into  a  vat  or  tub,  from  which  it  is  removed 
to  the  cask. 

In  Devonshire  the  system  differs  from  this ;  their  plan  being  to 
J^  an  apple-loft  over  the  mill,  or  pound-house  as  it  is  there 
*fcil     A  raised  driving-way  is  provided  at  the  back,  so  that  a 
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v{\xt  can  be  driven  up  and  tilted.  The  apples  are  thus  easily  | 
into  the  loft  Under  this  loft  is  the  mill,  which  is  fixed  hig 
find  fed  through  a  hole  opened  in  the  loft ;  there  is  little  ott 
difference  except  that  in  their  mill  the  pair  of  upper  rollers  t 
of  fluted  cast  iron.  From  this  mill  the  pulp  is  placed  in  t 
press,  as  before  described.  Formerly,  the  .cheese  was  built 
straw,  but  this  has  now  given  way  to  "  cider-hairs ;"  and  1 8 
informed  that  the  use  of  straw  is  now  very  rare. 

The  capstan  seems  to  be  still  used  there,  and  also  the  sinj 
iron  screw,  but  this  has  a  catch  at  the  bottom  to  prevent  the  scr 
running  back  on  great  pressure  being  applied. 

Until  the  portable  apple-mills  became  general,  we  had  a  m 
to  almost  every  farm,  and  even  to  many  of  the  cottages ;  but 
Devonshire  one  mill  or  pound-house  ser>es  for  a  number 
makers,  and  sometimes  for  a  parish,  each  person  paying  so  mv 
per  hogshead  for  the  making. 

Most  of  the  travelling  portable  machines  in  Herefordsh 
have  two  presses  with  each  mill,  and  are  worked  by  two  hon 
making  1000  to  1500  gallons  in  a  day;  sometimes  they 
worked  by  a  small  portable  steam-engine.  They  are  very  ex 
ditious,  and  do  very  well  for  second-class  cider,  but  if  jou  wo 
have  the  best,  thej  are  very  objectionable,  because  the  difTer 
sorts  of  fruit  very  rarely  get  ripe  at  once  in  sufficient  qnantil 
to  enable  you  to  make  much  at  a  time.  Much  cider  is  therei 
spoiled,  the  fruit  being  ground  when  too  green,  by  those  who 
impatient  to  finish  the  process.  I  think  that  each  farm  or  hold 
should  have  a  mill  of  its  own,  even  if  it  be  only  a  small  hand^n 

There  are  several  other  rude  plans  of  grinding,  such  as  i 
mills,  graters,  scratchers,  &c.,  but  they  are  so  objectionable  t 
they  hardly  deserve  notice. 

All  metallic  substances  should  be  kept  from  contact  with 
pulp,  as  chemical  combinations  immediately  take  place 
contact ;  for  instance,  if  you  take  a  clean  knife  and  cut  an  ap 
through,  the  knife  quickly  becomes  black,  as  well  as  the  api 
For  this  reason  I  think  the  iron  teeth  and  cast-iron  in  the  roL 
are  objectionable,  as  also  the  steel  ones,  although  perhaps  noi 
^he  same  extent.  I  should  recommend  that  this  iron  be  remov 
md  fluted  rollers  of  larger  diameter  be  made  of  some  hard  wo 
^uch  as  yew-tree,  or  American  iron-woo^.  No  doubt  more  po^ 
•vould  then  be  required  to  work  the  mills,  -but  this  would  be 
n'ttle  consequence  if  the  produce  was  first-class  cider. 

When  this  new  mode  of  grinding  was  first  tried,  there  i 
<reat  complaint  amongst  the  labourers  that  the    cider  did 
Agree  with  them,  and  ^s  was  generally  attributed  to  the  ir< 
>ut  in  my  opinion,  the  green  state  of  the  fruit  when  ground  mi 
Qf  .'nir.**  ^ofsVi   «-'!  ra^sM  initation  in  the  system.         ^ 
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The  use  of  mangolds  before  they  get  ripened,  either  by  the 
action  of  the  frost  or  by  storing,  appears  to  exert  a  similar  un- 
favourable influence  on  stock. 

One  of  the  great  errors  in  our  present  system  of  cider-making 
is  that  the  pulp  is  pressed  to5  soon  after  the  fruit  is  crushed. 
Under  the  old  system  the  grinding  took  several  hours,  and  this 
delay  was  beneficial.  Even  now,  most  judges  of  cider  will  tell 
whether  the  cider  is  made  on  the  old  system  or  on  the  new  :  the 
latter  creates  such  a  peculiar  harsh  taste  that  many  of  the  very 
Ijwt  makers  even  now  jwrefer  the  old  mill. 

Much  of  the  flavour  and  richness  of  cider  depends  upon  the 
farmentation  commencing  before  the  pulp  is  pressed,  for  by  this 
means  the  essential  oils  in  the  kernels  are  extracted,  and  the  juice 
l'«X)mes  more  perfectly  prepared  for  producing  a  full-bodied 
<^ider.  It  has  long  been  the  custom  in  Devonshire  not  to  press 
oat  the  juice  till,  ^e  day  after  the  apples  are  ground  ipto  pulp; 
^  several  makers  have  assured  me  that  the  best  cider  was  that 
which  was  ground  on  Saturday  and  not  pressed  out  till  Monday. 
">  our  own  district  many  makers  under  the  old  system,  when 
^J  want  to  make  some  very  prime  cider,  prefer  letting  the  pulp 
'^^'nain  all  night  before  it  is  pressed.  The  adoption*  of  this 
•Iteration  may  be  strongly  recommended ;  it  only  requires  an 
^^  vat  or  two  to  hold  the  pulp,  whilst  the  improved  result 
^^  I  am  fully  convinced,  amply  repay  the  little  extra  trouble 
involved. 

^  In  pressing  the  cider  it  is-  very  important  to  take  plenty  of 
"JUe,  and  do  it  gradually,  for  if  the  liquor  rushes  through  the 
**«•  it  takes  witb  it  much  more  sediment  than  is  desirable :  the 
clearer  it  is  the  better. 

We  may  well  take  a  lesson  from  the  manner  in  which  wines 
^^  fermented,  as  much  as  three  or  four  days  being  allowed  to 
elapse  between  thie  crushing  of  the  grapes  and  the  removal  of  the 
clear  liquor,  which  is  then  allowed  to  run  off  as  bright  as 
possible. 

When  pressed  for  time  many  makers  of  wines  crush  and  press 
^ir  wines  at  once,  making  a  white  wine  ;  but  this  is  of  inferior 
R^lity,  since  the  colour,  flavour,  and  aroma  of  the  fruit  can  only 
**  cxtected  by  the  slower  process. 

3. —  TTie  Fermentation  and  After  Management. 

In  making  cider  it  is  very  essential  to  have  the  fruit  as  ripe 
■•  possible,  not  only  for  the  sake  of  the  saccharine  matter,  but 
fl>0  of  the  essential  oils  derived  from  the  ripe  kernels,  which 
'•^lence  the  keeping  qualities  as  well  as  the  flavour  of  the  cider. 

Ql.  Voelcker  has  kindly  furnished  me  with  the  following 
^l^lfyBis  of  some  common  Somersetshire  cider,  such  as  is  used  by 
^acakural  labourers : — 

G  2 
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Quantity  per  Imperial  Pint. 

Grains. 

Water      8292-41 

Alcohol 367-69 

Grape-sugar 31-67 

Gum  and  extractive  matteri 45*05 

Albuminous  compounds 1*94 

Malic  acid        44-86 

Mineral  matter  (ash)      18-38 

8802-00 

The  above  analysis  shows  that  a  large  quantity  of  malic  aC^ 
is  present  in  the  cider,  as  well  as  in  the  apple  in  its  natural  stai^ 
and  it  is  this  acid  which  gives  the  rough  taste  so  much  relish^ 
by  cider  drinkers,  although  in  many  writings  upon  this  subje^ 
it  is  mistaken  for  either  lactic  or  acetic  acid. 

The  first  point  to  be  secured  is  by  the  proper  exposure  of  it 
fruit  to  tte  sun  to  get  the  starch  and  pectin,  which  is  largely  coi 
tained  in  unripe  fruits,  converted  into  grape-sugar  as  much  j 
possible,  and  this  change  is  further  assisted  by  keeping  the  fru 
some  time  after  it  is  picked.  After  breaking  or  grinding  tl 
fruit,  the  first  change  results  from  the  combination  of  the  oxyg« 
of  the  air  with  some  of  the  materials  of  the  fruit,  upon  whic 
no  doubt,  the  colour  depends,  for,  according  to  Liebig,  "  we  a 
able,  to  produce  from  malic  acid  and  ammonia  aspartic  acid 
which  is  colourless  and  crystallized,  produces,  when  oxygen 
present,  by  absorbing  ammonia,  the  splendid  red  dye  orcein.** 

When  a  ripe  apple  is'  cut  or  broken  through  and  exposed  to  t! 
air,  it  becomes  of  a  beautiful  red  colour  in  a  short  time,  probab 
from  the  same  action.  Should  this  theonr  be  right,  it  afibr 
cinothcr  inducement  to  gather  the  fruit  as  ripe  as  possible,  for  i 
know  that  cider  made  of  unripe  fruit  is  of  a  pale  colour. 

From  the  albuminous  substances  in  the  fruit  a  vegetable  fi 
mcnt  is  formed,  which,  after  the  vinous  fermentation  is  over, 
is  very  essentiiil  to  get  rid  of  as  completely  as  possible.  Tl 
ferment  acts  by  changing  the  grape-sugar  into  alcohol  and  « 
bonic  acid,  thus :  1  equivalent  of  alcohol  consists  of  4  equn 
icnts  of  carbon,  6  of  hydrogen,  and  2  of  oxygen;  1  ditto 
jarbonic  acid  of  1  equivalent  of  carbon,  and  2  of  oxygen ; 
ditto  of  grape-sugar  of  12  equivalents  of  carbon,  12  of  hydrogc 
and  12  of  oxygen ;  and  the  change  would  be  that  each  equivale 
A  grape-sugar  produces  2  equivalents  of  alcohol  and  4 
•arbonic  acid,  thus  : — 

Carbon.  Hydrogen.    Oxygen. 
2  equivalents  of  alcohol  (C,,  II„,  0^  X  2)   ..      =     8  12  4 

4  equivalents  of  carbonic  .icid  (C,  63  X  4),.      =     4  0  8 

1  cq.  of  grape-sugar      =   12  12  12 


'age  F80,  Letter  15,  third  edition. 
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But  of  the  cause  of  this  change  I  believe  very  little  is  known. 
Professor  Fownes,  in  his  Manual  of  Chemistry,  p.  417,  says, 
"It  is  certain  that  decomposing  azotised  bodies  not  only  do 
possess  very  energetic  and  extraordinary  powers  of  exciting 
fermentation,  but  that  the  kind  of  fermentation  set  up  is  in  a  great 
degree  dependent  on  the  phase  or  stage  of  decomposition  of  the 
ferment."  He  thus  evidently  thinks  there  are  different  kinds  of 
fermentation  resulting  from  the  condition  or  character  of  the 
ferment 

In  a  conversation  I  have  recently  had  with  Dr.  Voelcker  upon 
this  subject,  he  told  me  that  the  principal  point  is  to  get  a  right 
kind  of  fermentation,  as  each  kind  of  ferment  produces  a  like 
fermentation  in  the  liquor  to  which  it  is  applied.  Thus,  if  you 
apply  the  vinegar-plant  (commonly  called  "  mothers")  you  get  a 
vmegar  or  acetous  fermentation ;  from  a  top  yeast  you  get  a  top 
fermentation ;  from  a  bottom  yeast,  a  bottom  fermentation ;  from 
*  ropy  yeast,  a  ropy  fermentation  in  the  liquor  to  which  it  is 
apphed.  It  has  been  said  that  each  kind  of  ferment  produces 
a  separate  and  distinct  plant  of  its  own ;  and  this  might  pos- 
«bly  account  for  the  different  kinds  of  fermentation  in  cider, 
wMch  I  will  now  proceed  to  explain,  only  premising  that 
^e  temperature  of  iheair  and  the  condition  of  the  atmospliere 
cttrt  a  powerful  controlling  influence  on  the  character  of  the 
fermentation  which  is  produced. 

We  will  first  notice  the  vinous  fermentation.  This  has 
different  stages.  The  first  change  we  notice  is  that  in  which  the 
liquid  throws  some  of  the  sediment  out  at  the  bunghole,  whilst 
another  portion  settles  to  the  bottom,  and  this  is  often  so  com- 
pletely done  that  the  liquor  remains  clear  and  bright.  When 
violent  fermentation  afterwards  sots  in  it  makes  the  cider  or 
perry  thick  and  turbid,  even  if  bright  before;  and  if  this  is 
allowed  to  go  on  it  will  spoil  the  cider  in  a  few  days.  It  is  this 
second  stage,  or  violent  fermentation,  which  all  cider-makers 
dread,  and  try  to  prevent,  whilst  the  first  they  encourage  as  much 
as  possible.  This  rapid  or  violent  action  is  frequently  mistaken 
for  the  acetous  fermentation,  because  of  the  increased  acidity 
0*  the  liquor,  which,  however,  may  generally  be'  traced  to  an 
excess  of  malic  rather  than  acetic  acid. 

All  cider-drinkers  like  the  flavour  of  the  malic  acid  ;  but  no 
*^^e  likes  the  acetic  acid,  or  sharp  taste.  Malic  acid  is  the 
^tural  acid  of  'the  fruit,  and  as  long  as  the  sugar  or  saccharine 
Matter  is  in  excess  only  the  sugar  is  tasted ;  but  as  the  fermenta- 
^on  proceeds  the  sugar  is  gradually  changed  into  Spirit,  and  then 
"^  malic  acid  gets  in  excess,  and  you  taste  its  flavour.  This 
•^^^ttnts  for  the  fact  which  has  puzzled  many  persons,  that  a 
•■•k  of  cider  may  be  found  sweet  one  day,  but  acid  when  tasted 
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the  next  day.     The  cider  of  which  the  analysis  is  already  pf^ 
contained  44*86  grains  of  malic  acid  to  31*67  of  grape-Mg#^f 
consequently  that  sample  no  doubt  tasted  of  the   malic  aci^ 
which  was  in  excess  of  the  sugar ;  but  in  the  apple  itself  theie  i* 
6*45  per  cent  of  sugar  to  *11   of  malic  acid;  hence  all  newl^* 
made  cider  is  sweet,  and  the  greater  the  quantity  of  saccharic^^ 
matter  it  contains  the  longer  it  will  remain  so,  provided  that  itM-^ 
rapid  fermentation  is  not  allowed  to  go  on.     Malic  acid,  we  haiT^ 
seen,  is  present  in  the.  apple  before  the  juice  is  pressed;  bi^* 
the  acetic  acid  does  not  exist  until  it  is  formed  in  the  cider.   Yo«-^' 
very  seldom  get  it  before  May  ;  and  it  is  due  either  to  the  cask  nxp^^ 
being  air-tight  or  to  the  cellar  or  place  where  the  cider  is  kep^ 
being  above  60°  Fahr.,  imless,  indeed,  the  cider  should  happec^ 
to  be  put  in  a  cask  which  has  some  of  the  vinegar  (or  "  mother  "]^ 
plant  left  in  it,  which  will,  of  course,  soon  induce  the  acetous 
fermentation. 

The  third  kind  of  fermentation  is  the  slow  fermentation :  this 
is  continually  going  on,  even  if  the  cider  or  perry  is  bottled,  or 
otherwise  kept  free  from  contact  with  the  air.  This  we  cannot 
avoid,  neither  would  it  be  advisable;  for  as  the  freshness  of 
spring-water  is  due  to  the  presence  of  carbonic  acid,  so  likewise 
the  sparkling  properties  of  cider  or  perry  arise  from  this  gas — a 
product  of  fermentation  without  which  they  would  be  flat  and 
unpalatable. 

Some  writers  have  supposed  that  malic  acid  is  formed  in  the 
liquor  as  it  matures  by  a  gradual  process  of  oxidation,  such  as 
the  following  series  may  represent :  Alcohol  (C4,  H^,  O^) ;  then 
aldehyde  (C4,  H^,  Og) ;  then  acetic  acid  (C4,  H4,  O4) ;  and  lastly, 
malic  acid  (C4,  H^,  O5). 

But  if  this  theory  were  correct,  acetic  acid  must  always  exist 
before  the  malic  acid  is  formed  ;  whereas,  infactj  the  reverse  is 
known  to  be  the  case.  We  must  conclude  diat  the  malic  acid 
exists  naturally  in  the  fruit 

Tlie  Management  of  Cider. 

The  juice,  when  pressed  out,  if* it  be  intended  at  once  to  place 
it  in  the  cask,  should  first  be  strained  :  an  old  cider-hair  which 
has  got  thick  from  use  may  be  fitted  to  the  tunpail,  and  if  a 
little  coarse  charcoal  is  placed  in  the  bottom  it  will  be  all  the 
l)etter  ;  the  cider  or  perry  should  then  be  strained  so  as  to  separate 
all  the  loose  floating  vegetable  matter.  It  should  remain  in  this 
cask,  and  on  no  account  be  racked  or  touched  until  it  is  perfectly 
clear  from  working  at  the  bunghole  and  from  settlement  to  the 
bottom.  Sometimes  this  fermentation  will  not  commence  without 
assistance,  by  the  addition  of  a  little  of  the  active  ferment  from  a 
cask  that  is  working. 
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The  vinous  fermentation  generally  occupies  a  week  or  nine 
days,  tnd  sometimes  even  longer  ;  but  as  soon  as  the  must  drops 
bom  the  bunghole  to  the  bottom,  which  will  be  in  a  day  or  so 
after  it  has  finished  throwing  up,  the  liquor  should  be  immediately 
racked  into  a  fresh  cask. 

I  should  strongly  recommend  that  the  juice  be  strained  into 
vats  holding  from  one  to  three  hundred  gallons,  and  left  there  to 
iennent ;  for  the  ferment  generally  separates  better  there  than  in 
the  cask;  and  the  cider  can  be  drawn  off  without  disturbing  the 
ndiment  at  the  bottom,  6r  the  scum  and  must  floating  on  the 

When  this  system  is  pursued  it  is  very  essential  to  remove  the 
Kom  from  the  top ;  and  great  car^  should  be  taken  that  this  is 
perfectly  done,  for  on  this  depends  much  of  the  after-trouble. 
This  scum  contains  an  active  ferment  which  is  very  liable 
to  get  mixed  with  the  liquor  on  tunning  it  into  the  cask,  and 
this  is  certain  to  cause  trouble :  the  same  may  be  said  of  the 
^* settlings."  In  all  cases,  before  using  a  cask,  it  should  be 
well  washed,  and,  if  not  sweet,  should  have  the  head  taken 
oat,  be  well  scrubbed,  and  put  to  dry.  When  a  cask  is  wanted, 
it  ic  desirable,  befcnre  using  it,  to  take  a*  brimstone  match,  or 
piece  of  brown  paper  on  which  some  melted  brimstone  has 
heen  ron;  this,  after  being  lighted,  should  be  suspended  by  a 
piece  of  wire  inside  the  cask,  and  the  bung  inserted.  As  soon 
as  the  oxygen  of  the  air  is  exhausted  it  will  go  out ;  the  remains 
of  the  match  may  then  be  removed,  and  the  cask  filled.  This 
will  take  away  any  smell  or  unsweetness  which  the  washing  failed 
to  remove,  unless  the  wood  be  thoroughly  saturated  with  bad  gases, 
in  which  case  nothing  will  thoroughly  cleanse  it,  and  the  best 
^^y  will  be  to  direct  the  coojier  to  shave  or  pare  the  whole  of  the 
inside  of  the  cask,  and  then  let  some  freshly -ground  must  stand 
in  it  for  a  week  or  so,  changing  it  every  day.  Too  much  care 
caanot  be  taken  to  have  a  clean  cask,  some  hundretls  of  vessels  of 
pnme  cider  being  annually  spoilt  from  neglect  in  this  respect 
^^  liquor  having  now  got  over  the  vinous  fermentation,  and 
hecome  clear,  should  be  kept  from  the  air  as  much  as  possible. 
^he  best  means  of  accomplishing  this  is  to  place  a  bung  in 
"^  cask,  and,  having  bored  a  hole  in  it,  fix  a  small  tin  tube 
With  the  longer  end  through  the  bung,  and  the  shorter  end 
i^rted  into  a  small  tin  can  filled  with  water ;  the  tube  will 
^w  the  carbonic  acid  to  escajx;,  and  will  save  your  cask.  Many 
P**i»ns  recommend  bunging  the  cider  up  at  once ;  but  in  so 
***sg  you  endanger  your  casks  .and  the  li()uor.  The  accumula- 
^  of  carbonic-acid  gas  consequent  upon  rapid  fermentation 
''^Wld  burst  the  cask,  unless  it  should  happen  to  be  very  strong ; 
■Bt  the  use  of  the  tube,  whilst  it  allows  the  gas  to  escape,  pre- 
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vents  the  access  of  air,  and  also  indicates  the  state  of  the  liqi^ 
It  is  so  cheap  as  to  be  at  the  command  of  everybody,  and  ot 
requires  a  little  attention  to  keep  the  water  in  the  cans  an  in 
or  so  above  the  bottom  of  the  tube.  .If  the  supply  of  watef 
neglected,  or  if  the  tube  is  not  properly  fixed,  the  plan  necessat 
fails. .  The  better  to- secure  an  air-tight  joint,  some  clay  shoi 
be  moulded  round  the  bottom  of  the  tube  next  the  cask. 

The  cider  should  be  looked  to  every  morning,  when  it  will 
easy  to  detect  any  case  of  rapid  fermentation,  by  observing  1 
iTite  at  which  the  bubbles  of  carbonic-acid  gas  escape.  In  su 
case  the  cider  should  be  immediately  racked  into  a  fresh  ca 
the  tube  and  bung  being  placed  in  as  before.  When  the  < 
system  is  adopted,  and  the  casks  left  open,  they  should  be  g< 
over  every  morning,  with  a  lighted  candle  in  the  left  hand,  f 
in  the  right  a  stick  about  a  foot  long.  This  stick  should  be  s] 
at  one  end,  and  about  an  inch  of  candle  inserted  in  the  cl 
This  being  lit  from  the  candle  held  in  the  left  hand,  is  lowe 
to  the  bunghole  of  the  cask.  If  the  candle  goes  out,  it  she 
that  carbonic  acid  is  given  off  and  fermentation  is  proceeding 
rapidly ;  the  cider  must  then  be  at  once  racked  into  a  fresh  ci 
By  this  means,  with  ordinary  care,  any  rapid  fermentation  i 
be  immediately  detected,  and  kept  under  control.  Should 
liquor  continue  bright  and  clear  till  February,  I  should  rec< 
mend  that  nothing  further  be  done  to  it ;  but  should  it  not 
bright,  it  should  then  be  fined  with  isinglass,  &c.,  in  the  foil 
ing  manner : 

Take  an  ounce  of  isinglass  for  each  hogshead  of  cider, 
place  it  to  soak  twenty-four  hours  in  some  cider  or  water,  t 
beat  it  up  with  a  whisk  until  it  becomes  a  thick  gelatinous  frc 
fluid  ;  then  rack  about  half  a  cask  of  cider,  mix  the  ising 
liquid  with  a  can  full  of  cider,  whisk  them  together,  and  j 
into  the  cask,  half  filled  with  cider  ;  then  finish  filling  the  < 
to  within  a  couple  of  inches  of  the  top  or  bunghole.  In  abo 
week  or  nine  days  the  cider  should  be  racked  off  from  the  i: 
glass  ;  and,  should  it  not  then  be  clear,  the  same  process  is  Xi 
repeated. 

In  Devonshire  they  use  stewed  or  baked  apples  instead  of  i 
glass.  A  sufficient  quantity  of  large  apples  are  put  aside  in 
autumn,  and,  if  the  cider  is  not  clear  about  the  middle  of  Jani: 
or  beginning  of  February  some  of  the  apples  are  baked  or  stei« 
then  mashed  and  passed  through  a  sieve  to  remove  the  cc 
rinds,  and  kernels.  They  then  take  about  a  quart  of  this  pi 
and  apply  it  in  the  same  way  as  the  isinglass,  already  descril 
Many  consider  that  it  does  not  impoverish  the  cider  so  mucl 
isinglass,  but  rather  gives  it  something  to  feed  upon.  Thi 
the  cheaper  process ;  I  think  it  is  immaterial  which  is  used. 
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long  as  they  are  properly  managed ;  each  acts  by  slowly  settling 
to  die  bottom^  taking  with  it  the  matter  floating  in  l^e  cider. 
Cider  should  always  be  racked  off  itciia  the  isinglass  or  apples ; 
otherwise,  in  case  of  a  change  of  temperature,  or  other  causes, 
the  sediment  has  a  tendency  to  rise  in  the  liquor,  and  the  fer- 
mentation recommences.  Should  this  fining  process  not  succeed 
the  first  or  second  time,  it  may  be  tried  a  third  time :  as  soon  as 
the' cider  is  fine  and  racked  off,  it  may  be  bunged  up. 

It  is  important  to. get  this  fining  done  in  cool  weather,  and 
before  February  is  out;  because  "alcohol  does  not  combine 
with  oxygen  at  a  temperature  of  from  46°  to  50°  Fahr.,  and  the 
affinity  is  but  slight  at  slightly  higher  temperatures "  {Liebiff). 
We  seldom  get  the  acetous  (or  vinegar)  fermentation  before 
March,  and  hence  the  importance  of  getting  the  fining  com- 
pleted, and  the  cider  free  from  fermenting  matter,  before  this 
time,  when  a  temperature  of  55°  to  60°  will  occasionally  be 
reached.  After  the  cider  is  bunged  up  a  coating  of  well-tempered 
clay  should  be  put  on  the  bung,  to  close  it  more  completely. 

Many  casks  of  cider  are  spoilt  from  neglect  of  this  precaution, 
and  also  from  using  bungs  made  of  porous  wood,  and  in  some 
cases  bom  the  bung  not  properly  fitting  the  bunghole. 

In  the  case  of  perry,  some  little  differences  may  be  made.  The 
peai^  should  not  be  allowed  to  get  quite  so  ripe  as  apples  (for 
Aey  decay  inside)  ;  and  after  the  juice  is  pressed,  it  should  be 
carefully  watched  after  it  is  placed  in  the  cask,  as  in  from  four 
to  six  days,  or  a  day  or  two  after  the  vinous  fermentation  com- 
'nences,  it  will  run  freely  through  bags  of  very  fine  canvas,  or 
hrown  holland.  To  render  this  straining  more  effectual  the  perry 
should  be  placed  in  open  tubs,  having  some  albuminous  sub- 
stance, such  as  blood,  eggs,  milk,  or  flour,  mixed  with  it,  and  be 
there  left  from  twelve  to  twenty-four  hours.  During  this  time  the 
sediment  and  fermenting  matter,  if  at  the  proper  stage,  will  unite 
^ith  the  albuminous  substance.  In  consequence  of  the  difficulty 
^[  getting  the  liquid  to  run  fine  through  the  bags,  conical  bags 
slightly  curved  like  a  horn,  are  used,  having  a  small  hoop  sewed 
on  to  the  top  of  the  bag  :  four,  six,  or  eight  of  these  are  fitted  to 

*  frame.  The  perry  should  pass  through  these  bags  quite  clear  and 
Wght  in  ten  minutes  after  they  are  filled :  to  test  the  proceeding, 
j.et  some  be  caught  in  a  wineglass  ;  if  the  canvas  does  not  clear 
'^  sufficiently,  some  flour  may  be  sprinkled  on  the  inside  of  the 
"*gs.  As  soon  as  the  bags  are  running  perfectly  clear  and  bright, 
™e  perry  may  be  collected  in  a  fresh  tub ;  but  all  the  previous 
'^^ing  should  be  put  by  to  be  again  passed  through  the  bags. 

This  dropping  of  perry  is  a  very  simple  operation,  but  it  re- 
V^  very  great  attentiqn  ;  caxe  must  also  be  taken  not  to  touch 

•  ahdce  the  stand  while  the  process   is  going  on.     The  clear 
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liquor  is  tunned  into  a  cask,  and  the  bags,  after  they  stop  id 
ning,  are  washed  out  and  refilled  in  the  same  way ;  this  bel 
continued  until  the  cask  is  completed  It  may  then  be  manag 
in  the  same  way  as  cider  with  the  tubes ;  clarified  with  isingli 
in  February ;  and  finally  bunged  up  securely.  Should  the  tul 
not  be  used,  it  is  not  advisable  to  leave  perry  too  much  expof 
to  the  air  after  being  dropped.  A  piece  of  slate  or  other  flat  si 
stance  should  be  placed  on  the  bunghole,  otherwise  the  pe 
may  become  so  flat  that  it  spoils. 

Various  systems  are  pursued  by  the  merchants  or  persons  ii 
make  a  business  of  fining  cider,  and  sending  it  off  to  distant  m 
kets.  They  generally  fix  upon  a  store  or  cellar,  and  buy  of 
farmers  at  a  certain  fixed  price  on  delivery  at  the  store ;  some 
them  taking  50,000  to  60,000  gallons.  As  soon  as  the  vin 
fermentation  is  over,  they  watch  it  carefully,  using  the  candle 
before  described.  Should  rapid  fermentation  set  in,  a  few  c 
fuls  of  cider  are  put  into  a  cask,  and  then  a  brimstone-matcl 
burnt  in  it ;  the  cask  is  then  well  shaken  for  five  or  ten  minu 
so  as  to  mix  the  gas  thoroughly  with  the  cider  in  the  cask.  T 
cask  is  then  filled  with  the  fermenting  cider,  and  the  proces 
again  and  again  repeated  on  every  appearance  of  rapid  fermei 
tion,  until  the  ferment  is  destroyed.  If  the  cider  is  not  fine  i 
clear,  it  is  then  made  so,  bunged  up,  and  sent  to  the  Lcmdon  < 
other  markets.  Most  of  the  cider  that  is  "matched"  in  i 
way  has  a  peculiar  taste,  diie  to  the  gas  (sulphurous  acid)  mi 
with  the  cider,  which  is  immediately  detected  by  ^11  cu 
drinkers  ;  it  is  consequently  sent  out  of  the  neighbourhood, 
merchants  do  not  ^^  match  "  all  their  cider,  some  of  good  qua 
can  generally  be  obtained,  if  specially  ordered.  I  cannot  iec< 
mend  this  method,  except  when  every  other  plan  has  fail 
The  beneficial  action  of  sulphur  may  be  clearly  traced  to 
production  of  sulphurous  acid,  which  renders  the  ferment  Im 
less.*     The  sulphate  of  potash  has  the  same  eficct 

The  colouring  of  cider,  which  is  requisite  in  some  cases,  es 
cially  with  the  produce  of  some  soils,  is  generally  effected  n 
burnt  sugar.  The  sugar  is  placed  over  a  very  slow  fire  until 
water  is  evaporated,  being  constantly  stirred  to  prevent  its  becc 
ing  solid.  A  little  may  then  be  added  to  the  cider  until 
required  colour  is  obtained,  which  should  be  a  rich  amber  t 
Another  method  is  to  soak  some  chips  of  logwood  in  some  wi 
or  cider,  and  add  it  to  the  cask.  The  simplest  and  best  plar 
to  grow  a  few  roots  of  purple  beet  with  the  mangolds ;   tt 

*  Liebig  explains  that  this  sulphurous  acid,  having  a  greater  affinity  for  ox] 
than  the  substances  which  excite  acidification  or  than  the  wine  itself,  withdrai 
from  them,  and  in  so  doing,  becomes  converted  into  sulphuric  acid. — Letter 
p.  241,  fourth  edition. 
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may  be  ground  like  the  apples  and  the  juice  pressed  out.  When 
die  dder  is  racked,  add  from  two  to  five  quarts  of  the  clear  juice 
to  each  cask  of  cider,  or  a  few  may  be  placed  in  the  mill,  and 
pressed  with  the  apples.  I  have  seen  a  beautiful  colour  thus 
given  to  cider  grown  on  dry  sandy  land,  which  would  naturally 
have  looked  more  like  whey.     Cochineal  is  also  sometimes  used. 

General  Remarks  on  tlie  Subject, 

I  should  recommend  that  the  mill  or  cellar  be  built  partially 
underground,  for  three  reasons:  1st,  To  keep  the  temperature 
niore  on  an  equality  in  winter  and  summer  ;  this  should  never 
exceed  55°  Fahr.,  as  whenever  it  rises  to  60^  Fahr.  it  favours  the 
acetous  change..  2nd,  To  facilitate  the  construction  of  a  loft 
above  for  storing  the  apples,  and  of  a  raised  driving  way,  which 
slumld,  if  possible,  be  on  the  south  side  of  the  building  ;  all  doors 
^  windows  to  the  cellar  being  on  the  north  side.  By  this 
means  the  sun  would  be  kept  out,  and  the  earth,  by  which  the 
driving  way  is  made,  would  keep  the  south  side  cool  during  the 
summer  months.  The  third  reason  for  this  plan  is,  that  the  far- 
^r  the  cider  is  from  the  roof  the  better ;  and  this  roof  must  on 
no  account  be  covered  with  slate,  but  with  some  light-coloured 
tiles  or  thatch,  which  will  not  draw  the  heat.  The  loft  above 
can  be  used  as  a  granary  at  other  seasons  of  the  year. 

In  recovering  sJharp  or  rough  cider,  it  is  a  good  plan  to  boil 
a  few  pounds  of  hops  in  some  water,  and  pour  them  into  the 
^^k.  If  some  molasses,  treacle,  or  honey  is  added  to  the  hops 
the  improvement  will  be  still  greater ;  chalk  may  also  be  used 
for  the  same  purpose.  •  If  lime  is  used,  it  must  be  exposed  for  a 
long  time  to  the  air ;  otherwise,  by  taking  up  the  carbonic  acid, 
^  will  make  the  cider  very  flat.  Rossi ter*s  and  other  compounds 
are  largely  used  for  this  purpose  ;  their  active  properties  are,  how- 
ever, all  derived  from  lime  or  chalk.  These  only  partially  recover 
^  cider :  our  object  must  be  to  make  it  good  and  keep  it  so. 

Most  of  the  cider-merchants  employ  a  saccharometer  to  detect 
^Dy  tampering  with  the  juice  before  it  is  brought  to  them.  .  This 
">«trument  gives  the  amount  of  saccharine  matter.  The  density 
of  the  juice  generally  runs  from  1070  to  1080 — water  being  1000. 
Various  modes  have  been  adopted  to  raise  the  proportion  of 
*M^arine  matter,  but  without  any  real  practical  benefit.  To  test 
die  use  of  sugar  (which  I  suggested  in  my  Essay  upon  the  Making 
*nd  Management  of  Cider,  written  for  the  Herefordshire  Agri- 
cultural Society,  in  1859)  I  made  three  hogsheads  of  cider  the 
'•^ne  day,  and  treated  all  alike  ;  into  one  I  put  20  lbs.  of  lump 
■''gw,  into  the  next  8  lbs.,  the  other  being  left  without  any.  The 
•fltt-manageraent  was  identical ;  and  when  I  tried  the  cider,  in 
•IX  months'  time,  the  cask  with  the  20  lbs.  of  sugar  was  no  sweeter 
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than  that  which  received  none  ;  but  it  was  exceedingly  strong, 
am  therefore   disposed  to   recommend  the  adoption  of  a  go< 
system  of  manufacture,  rather  than  the  use  of  sugar  or  spirit, 
add  an  unnatural  strength  to  cider. 

In  this  essay  I  have  very  freely  stated  my  views,  in  the  hop 
already  expressed,  that  the  attention  of  others  may  be  drawn 
the  subject,  which  is  well  ivorthy  of  the  attention  of  the  farme 
of  Worcestershire,  Herefordshire,  and  Gloucestershire.  I  a 
satisfied  that  the  quality,  and  consequently  the  market  value, 
cider  may  be  very  much  improved  ;  but  at  the  same  time  I  mu 
add  that  the  personal  superintendence  of  the  master  is  imperative 
necessary ;  for  the  first  and  last  rule,  as  regards  cider^making, 
for  the  master  to  attend  to  it  himself  and  not  leave  it  to  his  me 

In  conclusion,  I  will  give  the  system  pursued  by  Mr,  Hill, 
Egleton,  near  Ledbury,  who  took  the  prize  at  Hereford,  in  18£ 
for  the  best  hogshead  of  cider,  and  is  nofed  for  producing  fir 
class  cider.  He  says,  "  the  best  sorts  of  fruit  are  the  R03 
Wilding,  Foxwhelp,  White  Beech  Normandy,  'Yellow  Sty 
Handsome  Mandy,  and  Skyrme's  Kernel." 

He  uses  mixed  sorts  of  apples ;  and  when  these  are  melh 
they  are  well  ground  in  an  old-fashioned  mill.  The  liquor  is  th 
strained,  put  into  a  cask,  and  racked  as  soon  as  fermentati 
takes  place,  and  this  is  done  again  on  every  appearance 
fermentation.  After  some  weeks,  if  it  is  not  bright^  an  oun 
of  isinglass  is  added,  and  this  is  repeated  once  a  fortnight  un 
the  cider  is  quite  as  bright  as  sherry  wine. 

On  each  occasion  of  racking,  the  sediment  or  grounds  are  plac 
in  tubs,  mixed  ii^ith  some  albuminous  sUbstance,  and  dropp 
through  some  bags ;  a  canful,  or  sometimes  two,  of  these  dro 
pings  is  put  to  each  cask  after  it  is  racked.  Some  hogshea 
require  three  doses  of  isinglass,  &c. ;  others  not  half  as  muc 
This,  of  course,  depends  upon  its  fermentation.  Cider,  to 
rich  and  full  in  the  mouth,  fit  for  bottling,  should  be  allowed 
ferment  as  little  as  possible. 

By  these  means  he  heis  made  cider  and  sold  it  as  high  as  i 
per  gallon.  He  also  told  me  that,  as  many  of  the  old  sorts 
apples  are  going  out,  it  is  considered  that  they  may  be  renew 
by  continual  regrafting  upon  young  stocks.  Thus,  take  as  go< 
a  graft  as  you  can  get,  and  put  it  on  a  good  thriving  stock ;  ai 
then  in  a  year  or  so  take  another  graft  from  this  and  put  it 
another  stock,  and  so  on.  He  has  tried  some  three  or  four  si 
cessive  graftings  in  this  way,  and  each  time  the  tree  sho 
more  energy  than  the  preceding  one. 

BallingJiam  HaU,  Jioss, 
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\,— Report  qf  Experiments  on  the  Grototh  of  Wheat  for  20  Years 
in  succession  on  the  same  Land.  By  J.  B.  Lawes,  F.R.S., 
F.C.S.,  and  J.  H.  Gilbert,  Ph.  D.,  F.R.S.,  F.C.S. 

The  records  of  a  field  of  14  acres  in  which  wheat  has  been 
grown  without  manure,  and  by  different  descriptions  of  manure, 
year  after  year  for  twenty  successive  seasons,  without  either 
fallow  or  a  fallow  crop,  and  in  which  the  lowest  produce 
wa$  in  the  first  year  15,  and  in  the  last  17 J  bushels,  and  the 
lughest  in  the  first  year  24^,  and  in  the  last  56^  bushels,  cannot 
faQ  to  be  of  much  interest  at  once  to  the  practical  farmer,  to  the 
economist,  and  to  the  man  of  science.  Accounts  there  have 
been  before,  of  the  growth  of  wheat  for  many  consecutive  years 
apparently  with  great  success,  and  without  much  evidence  of 
exbaostion,  on  soils  of  admittedly  extraordinary  fertility;  and 
tbe  recent  experience  of  the  Rev.  S.  Smith,  of  Lois  Weedon, 
tas  «hown  that,  on  his  soil  at  least,  many  wheat-crops  can  be 
^en,  under  a  system  of  alternate  crop  and  fallow,  without 
reaching,  at  any  rate  for  many  years,  the  point  of  deterioration. 
Hiitory  also  tells  us  of  large  tracts  of  land  on  which  the  wheats- 
crop  has  been  cultivated  year  after  year  for  many  years,  but 
which  have  eventually  succumbed  to  the  unnatural  strain  put 
Qpon  them.  The  records  to  be  laid  before  the  reader  in  the 
present  paper  refer  to  conditions  of  growth  like  in  some  points, 
but  essentially  different  in  most,  to  those  of  the  cases  to  which 
allnsion  is  here  made. 

The  experiments  have  been  made  upon  what  may  be  called 
fair  average  wheat-land.  But,  as  the  rental  of  similar  land  in 
*be  immediate  locality  ranges,  and  has  ranged  for  many  years 
P*5t,  only  from  255.  to  305.  per  acre,  tithe  free,  and  its  wheat- 
crop  under  the  ordinary  management  of  the  district  certainly 
"Oes  not  average  more  than  from  25  to  27  bushels  per  acre 
once  every  five  years,  it  is  obvious  that,  in  a  practical  point 
of  view,  it  can  lay  no  claim  to  extraordinary  fertility,  or  to  be 
J^ked  on  a  higher  level  than  a  large  proportion  of  the  soils  on 
^Mch  wheat  is  grown  with  a  moderate  degree  of  success  under 
*  system  of  rotation  and  home  manuring.  Such,  in  an  agri- 
C'Jtural  or  commercial  point  of  view,  were  the  general  charac- 
^  of  the  land.  Speaking  still  in  agricultural  language,  it  may 
^  «aid  that  the  soil  is  a  somewhat  heavy  loam,  with  a  subsoil 
^  niw  yellowish  red  clay,  but  resting  in  its  turn  upon  chalk, 
^ch  provides  good  natural  drainage. 

The  questions  arise  : — What  arc  the  grain-yielding  capa- 
'■Btiet  of  such  land  ? — what  its  powers  of  endurance  ? — in  what 
'^■•fitoents,  or  class  of  constituents,  does  it*  soonest  show  signs    . 
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of  exhaustion? — and  how   far  will  the  answers  arrived  at 
these  points  in  reference  to  it,   accord  with,  or  be  a  guide 
those  which  would  apply  to  any  large  proportion  of  the  am 
land  of  Great  Britain  when  farmed  in  the  ordinary  way,  w 
rotation  ? 

When  this  Journal  first  appeared,  now  five-and-twenty  ye 
ago,  such  questions  as  these  were  hardly  thought  of,  excepti 
by  a  few  pnilosophers  and  economists  whose  speculations  w 
scarcely  heard  of,  and  still  less  heeded,  by  any  considera 
number  even  of  the  most  intelligent  of  agriculturists.  Since  t 
period,  however,  matters  have  very  much  changed ;  and 
history  of  the  change  shows  it  to  have  been  due  to  by  no  me 
one  cause  alone.  Almost  coincidently,  or  at  any  rate  follow 
very  closely  upon  one  another's  footsteps,  and  each  react 
upon  the  other,  the  increase  of  population,  commercial  freed 
and  competition,  a  vast  increase  in  scientific  knowledge,  \ 
extensive  diffusion  both  of  it  and  of  information  of  a  practi 
kind  bearing  upon  the  farmer's  art,  have  contributed  to 
wide-spread  spirit  of  enquiry  of  the  present  day  on  such  subje 

But  it  is  especially  to  the  laborious  investigations  on  a| 
cultural  chemistry  of  Boussingault,  and  to  the  generalisation! 
Liebig  to  a  great  extent  founded  upon  them,  nearly  a  qua 
of  a  century  ago,  that  we  must  attribute  much  of  tLe  stimi 
and  direction  that  has  been  given  to  chemical  enquiries  in  c 
ncxion  with  agriculture  in  recent  times. 

As  bearing  upon  the  plan  adopted  in  our  own  experiments 
may  be  well  very  briefly  to  recall  attention  here,  to  the  stat 
knowledge  and  opinion  on  some  important   points,  about 
time  of  their  commencement,  and  during  the  earlier  years 
their  progress. 

Leaving  out  of  view  the  many  important  preliminary  po 
established  by  others,  which  were  essential  as  a  starting-p 
for  Boussingault's  researches,  it  may  be  stated  that  already  tie 
1840,  that  indefatigable  and  most  careful  experimenter  had  de 
mined,  as  far  as  the  then  known  analytical  methods  permit 
the  amounts  of  the  most  important  constituents  of  ag^cult 
produce  put  upon  the  land  in  the  manure,  and  taken  oflFin 
crops,  through  several  courses  of  rotation.  His  more  impor 
conclusions,  stated  in  a  very  few  words,  were — that  much  n 
carbon  and  nitrogen  were  removed  in  the  crops  than  were  $ 
plied  in  the  manure ;  that  the  best  rotations  were  those  wl 
accumulated  the  most  of  those  constituents  from  the  atmosphc 
that  some  plants,  especially  Leguminosa?,  accumulated  nr 
nitrogen  from  the  atmosphere  than  others,  and  not  only  < 
tained  more  in  their  removed  produce,  but  by  their  residue 
the  land  richer  in  nitrogen  than  it  was  before;  and  that 
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value  of  manure  was  to  a  great  extent  measurable  by  the  amount 
of  nitro^n  it  contained. 

In  Liebig's  first;  work  on  *  Organic  Chemistry  in  its  appli- 
catioiw  to  Agriculture  and  Physiology,*  published  in  1840,  he 
illastrated^  more  pointedly  than  Boussingault  had  done,  the 
importance  of  the  incombustible  or  ash-constituents ;  which,  to 
ditdngaish  them  from  carbonic  acid,  water,  and  ammonia, 
fiom  which  the  organs  of  plants  were  in  great  part  formed,  he 
designated  as  ^  inorganic "  substances.  He,  at  the  same  time,  * 
^  insisted  strongly  upon  the  importance  of  the  nitrogen,  or 
unmonia^yielding  matter,  of  manures. 

Soon  after  the  appearance  of  Liebig's  work,  Boussingault 
published,  much  more  fully,  the  results  of  his  own  agricultural 
investigations,  and  the  conclusions  deducible  from  them,  bring- 
ing out  more  prominently  his  views  as  to  the  importance,  in  a 
practical  point  of  view,  of  the  nitrogen  in  manures. 

Liebig  followed  with  a  new  edition  in  1843,  in  which  he  criti- 
cised Boussingault's  experiments ;  condemned  his  notion  of  the 
ftlative  importance  of  the  nitrogen  of  manures ;  maintained  (in 
diiBct  opposition  to  the  view  put  forward  in  his  former  edition) 
^t  the  atmosphere  afforded  a  sufficient  supply  of  nitrogen  for 
cultivated  as  well  as  for  uncultivated  plants;  argueid  that  this 
supply  was  sufficient  for  the  cereals  as  well  as  for  the  Legu- 
^ous  plants  ;  that  it  was  not  necessary  to  supply  nitrogen  to 
"le  former  ;  and  insisted  very  much  more  strongly  than  formerly 
on  the  relative  importance  of  the  incombustible,  or,  as  he  desig- 
^ted  them,  the  "  inorganic  "  or  "  mineral "  constituents.  He 
even  went  so  far  as  to  say  : — 

"Is  fertility  not  quite  independent  of  the  ammonia  conveyed 
to  the  soil  ?  If  we  evaporated  urine,  dried  and  burned  the  solid 
excrements,  and  supplied  to  our  land  the  salts  of  the  urine,  and 
"ic  ashes  of  the  solid  excrements,  would  not  the  cultivated  plants 
P^wn  on  it — the  gramineac  and  leguminosae — obtain  their  carbon 
*ud  nitrogen  from  the  same  sources  whence  they  are  obtained  by 
"^  prramineae  and  leguminosa?  of  our  meadows  ? 

**  There  can  scarcely  be  a  doubt  with  regard  to  these  questions, 
^ten  we  unite  the  information  furnished  by  science  to  that 
'Qpplied  by  the  practice  of  agriculture." — 3rd  Ed.,  p.  204. 

Again — 

"The  crops  on  a  ficljl  diminish  or  increase  in  exact  proportion, 
*^the  diminution  or  increase  of  tlie  mineral  substances  conveyed 
*oitin  manure."— 3rd  Ed.,  p.  211. 

Somewhat  later,  he  said — 

.^Ithas  been  demonstrated  that  ammonia  is  a  constituent  part 
^  file  atmosphere,  and  that  as  such  it  is  directly  accessible  and 
■•Olfcible  by  all  plants.     If,  then,  the  other  conditions  necessary 
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to  the  growtli  of  the  plants  be  satisfied — ^if  the  soil  be  suitable,  if 
it  contains  a  sufficient  quantity  of  alkalies,  phosphates,  and  sul- 
phates, nothing  will  be  wanting;  the  plants  will  derive  tbeii 
ammonia  from  the  atmosphere,  as  they  do  carbonic  acid.  We 
know  well  that  they  are  endowed  with  the  faculty  of  assimilating 
these  two  aliments ;  and  I  really  cannot  see  why  we  should  seard 
for  their  presence  in  the  manures  we  use." 

" The  question  of  the  necessity  for  ammonia  in  oui 

manures  resolves  itself  into  the  question  of  the  necessity  foi 
animal  manures,  and  upon  the  solution  depends  the  entire  fiitup 
prospects  of  agriculture;  for  as  soon  as  we  can  dispense  witJ 
bulky  farmyard  manure,  by  the  use  of  .artificial  preparations,  th 
productive  power  of  our  fields  is  placed  in  our  own  hands." 

Our  former  papers  published  in  this  Journal  have  shown  tbs 
the  results  of  direct  experiment,  as  well  as  the  general  expeti 
dice  of  agriculture  as  practised  Jn  this  country,  are  in  the  mai 
confirmatory  of  the  conclusions  of  Boussingault,  and  Condemn^ 
tory  of  those  of  Liebig,  as  abovtf  quoted;  and  the  records  ' 
continued  investigation  given  in  this  paper  will  afford  furtb- 
evidence  in  the  same  direction,  in  reference  to  some  of  the  poit^ 
in  question. 

In  his  more  recent  works,  however.  Baron  Liebig  substantial 
affirms  much  of  what  we  have  from  time  to  time  maintained 
correction  of  his  own  special  doctrines.  One  example  W 
suffice.  In  ^  his  most  recent  work — *  The  Natural  Laws  of  H*^ 
bandry' — in  the  course  of  a  good  deal  of  illustration  beari' 
upon  the  point,  he  says  : — 

"  It  is  easy  to  see  that  the  accumulation  of  nitrogenous  food 
farmyard  manure  in  the  uppermost  layers  of  the  ground,  so  vc^ 
important  for  the  perfect  growth  of  cereal  plants,  must  chie^ 
depend  upon  the  successful  growth  of  fodder  plants." 

Here,  then,  in  direct  contradiction  to  the  views  embodied 
the  sentences  above  quoted  from  his  earlier  writings,  Bar^ 
Liebig  now  maintains  the  importance  of  the  growth  of  fallc 
crops  as  a  means  of  providing  nitrogenous  manures  for  tl 
^^rowtli  of  the  cereal  grains.  He  does  so,  however,  not.on!^ 
without  any  acknowledgment  of  previous  error  on  the  poir: 
out,  as  in  other  instances,  seeks  to  cover  his  change  of  vies 
)y  putting  forth  his  present  opinions  as  apparently  only  tl 
•ecessary  consequences  of  general  or  abstract  principles  la: 
lown  by  himself,  and  by  misrepresentation  and  ridicule  of  tho 
vhose  corrections  he  adopts. 

I'iior   to   the   appearance   of  Baron  Liebig's  work  in   18^ 
numerous  experiments,  to  a  great  extent  suggested  by  a  study 
"lo  ^ancc-M—j'ff  resear'^hes  on  vegetation,  had  been  made,  on 


L 


Bepcrt  of  Experiments  on  the  Grototh  of  Wheat.  97 

small  scale,  at  Rothamsted,  on  the  effects  of  •various  mineral  and 
other  sabstances  when  applied  as  manure  to  a  variety  of  agricul- 
tojal  plants.  The  most  marked  result  observed  in  these  early 
trials  was  the  very  striking  increase  in  the  rapidity  of  growth 
of  certain  plants  when  earthy  phosphates  decomposed  by  sul- 
phuric acid  were  employed. 

In  1843,  it  was  decided  to  make  experiments  at  once  more 

systematic  and  on  a  larger  scale,  on  some  of  the  most  important 

<^ps  of  our  rotations,  to  determine,  as  far  as  possible,  the  relative 

or  characteristic  dependence  of  each,  on  the  soil,  the  atmosphere, 

*nd  manure.     Boussingault's  researches  had  been   designed  to 

*acertain  what  constituents  were  furnished,  respectively  by  the 

*oil,  the  atmosphere,  and  manure,  to  the  aggregate  of  crops  forming 

a  rotation,  rather  than  to  each  description  of  plant  individually  ; 

^^  he  himself  says  that  his  plan  and  results  were  silent  on  llie 

letter  point,  though  there  is  no  doubt  they  did,  at  the  same  time, 

•flGwd  some  very  trustworthy  indications  in  relation  to  it. 

Of  the  new  series  of  experim^ts  made  at  Rothamsted,  the 
first  commenced  was  on  turnips ;  and  in  accordance  with  the 
*^esults  previously  obtained  on  a  small  scale,  and  apparently  quite 
Consistently  with  the  views  put  forth  by  Liebig  as  to  the  relative 
^xiiportance  of  supplying  the  mineral  constituents,  the  effects  of 
the  phosphatic  manures  were  most  striking,  especially  in  the 
^arly  stages  of  growth ;  though,  when  the  experiments  of  the 
fiirt  year  were  concluded,  it  was  found  that  certain  organic 
^nanures  had  very  materially  influenced  the  final  amount  of 
pToduce. 

For  the   experiments   upon  wheat,  a   field  of  14  acres  was 

•elected,  which  had  grown  turnips,  barley,  peas,  wheat,  and  oats, 

aiQce  the  application  of  manure,  and  would,  therefore,  according 

^  the  ordinary  rules  of  practice,  be  considered  so  far  exhausted 

^  to  require  to  be  re-manured  before  growing  another  crop. 

It  was  thought  that  a  field  in  such  a  condition  was  peculiarly 
fitted  to  show  in  which  of  the  constituents  of  the  crop  to  be 
grown  the  soil  had  become  practically  the  most  deficient  by  the 
**inoval  of  the  five  preceding  crops ;  and  that,  if,  on  some  plots 
^  the  land,  in  this  agricultural  sense  exhausted,  certain  con- 
stituents of  farmyard  manure  were  supplied  separately,  on  others 
^  combination,  and  if,  on  others  by  their  side,  the  crop  were 
pown  respectively  without  manure,  and  with  farmyard  manure 
^fii  the  comparative  results  obtained  would  far  more  satis- 
^^rily  indicate  what  constituents  were  the  most  exhausted,  so 
«r  as  their  available  supply  for  the  crop  to  be  grown  was  con- 
•*Jied,  than  any  analysis  of  the  soil  could  do. 

This  view  has  been  fully  confirmed,  not  only  by  the  results 
^^l^tained  on  the  plan  adopted,  but  by  those  obtained  by  others 
▼OU  XXV.  H 
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who  have  attempted  to  determine  on  what  depends  the  pro- 
ductive condition  of  a  soil,  by  means  of  the  chemical  aiuujiii 
of  soils  of  different  physical  characters^  and  of  known  dif- 
ferent productive  qualities.  The  opinions  of  Professor  MagmUi 
put  forth  some  years  later,  in  his  report  upon  forty-two 
analyses  of  soils  made  under  the  auspices  of  the  Landes-Oeko- 
nomie  Kollegium  of  Prussia,  to  which  he  was  then  chemist, 
abundantly  confirm  the  propriety  of  the  decision  at  which  we 
arrived,  after  a  very  careful  consideration  of  the  subject  at  the 
commencement  of  our  experiments. 

Our  conclusion,  as  indicated  in  former  papers,  and  frequently 
expressed  in  answer  to  the  objections  of  chemical  friends  wnohao 
not  paid  special  attention  to  the  applications  of  chemistry  to  agri' 
culture,  was,  that  far  more  had  yet  to  be  done  in  determining  th< 
chemical  and  physical  qualities  of  soils  in  relation  to  the  atmo* 
sphere,  and  to  manurial  substances  exposed  to  their  action,  as  wel 
as  in  perfecting  methods  of  analysis,  before  comparative  analyse! 
could  aid  us  much  in  deciding  upon  the  relative  productiveness  o 
different  soils,  to  say  nothing  of  the  still  more  difficult  problem  o 
estimating,  by  such  means,  the  condition  of  fertility  or  exhaustioi 
of  one  and  the  same  soil  at  different  times.  Of  late  years  ver 
much  has  been  done  in  these  departments  of  investigation ;  still 
as  recent  discussions  abundantly  show,  far  too  little  is  even  yi 
known  of  what  a  soil  either  is  or  ought  to  be,  in  a  chemical  poir 
of  view,  to  render  the  results  of  the  analysis  of  soils  directl 
applicable  to  the  solution  of  questions  such  as  those  we  had  i 
view  in  our  enquiry.  But  if  our  knowledge  of  the  chemistry  < 
soils  should  progress  as  rapidly  as  it  has  during  the  last  twent 
years,  the  analysis  of  a  soil  will  ere  long  become  much  moi 
significant  than  it  is  at  present. 

In  the  mean  time,  therefore,  the  synthetic  rather  than  the  am 
lytic  method  was  relied  upon.  And  it  was  with  the  strikin 
effects  of  the  mineral  manures  upon  the  still  growing  turnip-cro 
under  our  view,  and  wishing  to  test  more  fully  the  recently*pn 
mul  gated  doctrines  of  Liebig,  tliat  the  plan  of  the  first  of  ik 
twenty  years  of  experiments  with  wheat  was  arranged.  Under  tl 
influence  of  such  experience,  and  of  such  theoretical  consider] 
tions,  "  inorganic  *'  or  "  mineral  **  manures  of  some  kind  wei 
applied  to  almost  every  plot,  and  nitrogenous  ones  to  very  fei 
Without  anticipating  in  tliese  preliminary  remarks  the  resul 
which  will  be  given  in  detail  further  on,'it  may  be  stated  gen« 
rally,  that  in  this  first  season  scarcely  any  increase  whatever  wj 
obtained  from  the  exclusive  application  of  any  of  the  so-callc 
mineral  manures ;  whilst,  wherever  nitrogenous  manures  wei 
employed  the  effect  was  very  striking. 

Naturally  enough  much  more  nitrogen  (as  ammonia  or  in  son 
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odinr  anilabla  fonn)  was  employed  in  subsequent  seasons ;  and 
so  milked  Iiave  been  its  effects,  diat  the  interest  of  the  investiga-* 
tkn  maj  be  said  almost  to  begin  and  end  with  the  consideration 
of  the  influence  of  that  important  constituent  of  manures  on  the 
amoants  and  character  of  the  produce  obtained,  in  immediate 
or  lacceeding  crops,  according  to  the  quantity  employed,  to  the 
condition  of  the  land  in  regard  to  the  supply  of  available  mineral 
GQoititaents,  and  to  the  characters  of  the  seasons. 

The  Field  Expekiments. 

The  particulars  of  the  manuring  and  produce  of  each  of  the 
experimental  plots,  in  each  of  the  twenty  years  over  which  the 
experiments  have  extended,  are  given  in  detail  in  Tables  I.  to 
XaL  inclusive,  in  the  Appendix;  and  in  Tables  XXII.  to 
XXVI.  inclusive,  also  in  the  Appendix,  are  given  some  of  the 
moit  important  results  in  a  more  collective  form.  Those  volumi- 
noQs  records,  as  above  classified,  show,  respectively,  the  effects  of 
one  manure  compared  with  another  in  each  season  separately, 
and  the  great  difference  of  effect  of  the  same  manure  in  one 
season  compared  with  another,  and  its  increasing  or  diminishing 
effect  when  used  year  after  year  on  the  same  plot. 

It  will  be  obvious,  however,  on  a  very  little  reflection,  that  the 
qnestion  of  the  relative  condition  of  exhaustion  of  the  different 
plots  cannot  be  satisfactorily  considered  by  reference  to  the 
amounts  of  crop  alone.  To  deal  adequately  with  this  part  of  the 
robject,  the  consideration  of  the  chemical  composition,  as  well  as 
the  amount,  of  the  produce  is  obviously  essential.  Accordingly, 
the  proportions  of  dry  substance,  and  of  mineral  matter,  in  both 
the  com  and  the  straw,  of  each  plot,  in  each  of  the  twenty  years, 
have  been  estimated.  The  proportion,  and  amount  per  acre,  of 
the  nitrogen,  and  the  composition  of  the  ash,  in  bom  corn  and 
■trair,  have  in  many  selected  cases  been  determined.  The  per- 
centage of  nitrogen  in  the  soil  of  some  of  the  plots,  at  different 
stages  of  the  progress  of  the  experiments,  has  also  been  esti- 
mated. The  mere  tabular  record  of  these  results  of  analysis 
would  occupy  nearly  as  much  space  as  those  relating  to  the 
experiments  in  the  field  ;  whilst  the  discussion  of  them,  in  their 
manifold  and  important  bearings,  would  supply  matter  more 
Aan  sufficient  for  a  single  paper.  It  is  proposed,  therefore,  on 
4e  present  occasion,  to  leave  out  of  view  the  analytical  results 
altogether,  and  to  confine  attention,  almost  exclusively,  to  the 
iBore  salient  points  of  interest  brought  out  by  the  results  of  the 
field  experiments  alone,  leaving  the  detailed  treatment  of  the 
^tastion  of  exhaustion  to  a  future  opportunity. 

The  question  of  the  climatic  characters  of  the  different  seasons, 
■ri  €f  the  connexion  between  these  and  thcamountand  character 
tf  fte  produce  yielded,  would  also  require,  for  its  due  illustration 
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and  elucidation,  the  discussion  of  such  a  vast  amount  of  meteoro- 
h)gical  record,  and  is,  moreover,  one  of  such  intriciftcy,  that  it 
would  be  impossible  to  treat  it  at  all  satisfactorily  within  the 
limits  that  might  otherwise  have  been  devoted  to  so  interesdng 
and  important  a  branch  of  the  subject  in  the  present  paper.  TIm 
consideration  of  the  influence  of  season,  will,  therefore,  on  tb 
present  occasion,  be  limited  to  pointing  out,  as  matters  of  Hbu^ 
the  most  prominent  characteristics  of  the  respective  seasons,  ani 
the  very  great  difference  in  the  amounts  and  in  the  characten  c 
the  produce  obtained  under  otherwise  comparable  conditions  i 
growth,  but  in  different  seasons. 

Incidentally,  however,  the  results  brought  out  under  this  hea 
Will  enable  us  to  form  some  judgment  as  to  whether  the  iearlii 
or  the  later  seasons  of  the  experiments  were,  upon  the  wholi 
the  less  or  the  more  favourable ;  and,  therefore,  whether  a 
increased  or  diminished  result  from  the  use  of  the  same  manui 
through  successive  years,  is  to  be  attributed  mainly  to  the  cumi 
lative  or  the  defective  character  of  the  manure  itself,  or,  in  an 
material  degree,  to  a  progressive  or  retrogressive  character  of  d 
seasons. 

General  Description  of  the  Manures  employed. 

Having  regard  to  the  constituents  of  the  ash  of  wheat-grai 
and  of  wheat-straw,  it  was  sought  to  supply  potass,  soda,  lin 
magnesia,  phosphoric  acid,  sulphuric  acid,  chlorine,  and  silic 
respectively,  in  the  most  available  and  convenient  forms.  Om 
ting  from  the  enumeration  the  amounts  of  mineral  constituei 
provided  in  farmyard  manure,  cut  wheat^straw,  rape-cake,  & 
or  in  the  ashes  of  farmyard  manure  or  wheat-straw,  the  mc 
direct  supply  of  the  above-mentioned  substances  was  as  under  : 

Pc^ass — As  pearl-ash,   sulphate   of   potass,   or  silicate 

potass. 
Soda — As  soda-ash,  or  sulphate  of  soda. 
Lime — As  sulphate,  phosphate,  and  superphosphate. 
Magnesia — As  magnesian  lime-stone,  or  sulphate  of  ms 

nesia. 
Phosphoric  Add — As  bone-ash ;   generally  acted  upon 

sulphuric  acid  in  quantity  sufficient  to  convert  a  cc 

siderable   portion  of  the  insoluble  earthy  phosphate 

lime  into  sulphate  and  soluble  superphosphate  of  lime. 
Sulphuric  Add — As  sulphate  of  potass,  soda,  or  magnes 

in  the  phosphatic  mixture  last  mentioned,  &c. 
Chlorine — As    hydrochloric   acid    (with    bone-ash),   or 

chloride  of  sodium  (common  salt),  &c. 
iUica — As  artificial  silicate  of  potass;   formed  by  fiisi 

v^n-of^jer  equpl  parts  of  sand  and  pearl-ash. 
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• 

In  accordance  with  the  nomenclature  employed  by  Liebig, 
and  generally  adopted  by  writers  on  agricultural  chemistry,  all 
the  above  are,  for  convenience,  distinguished  as  "inorganic" 
or  "mineral"  manures.  Professor  Hofmann*  has,  however, 
leceady  suggested  the  term  cinereal  (from  cineres,  ashes)  to  desig- 
nate those  constituents  which  are  found  in  the  ashes  of  plants. 
Altkoogh,  undoubtedly,  far  more  appropriate  than  the  terms 
"inorganic  **  or  "  mineral,"  the  attempt  to  substitute  it  now  would 
be  fraught  with  more  inconvenience  and  confusion  than  advan- 
tage. Liebig  himself,  has,  indeed,  of  late,  sought  to  repudiate 
the  use  of  the  term  mineral  in  the  restricted  sense  in  which  he 
hi  habitually  used  it  in  agricultural  discussions.  He  has  even 
attempted,  by  means  of  direct  misquotation,  to  fix  the  origination 
of  the  distinctioh  upon  ourselves.t 

Other  constituents  have  been  supplied  as  under : — 

Nkrogen — rAs  sulphate,  muriate,  or  carbonate  oC  ammonia,  or 
nitrate  of  sodia,  of  commerce ;  in  farmyard  manure,  and  in  nitro- 
Senoos  organic  matter,  such  as  rape-cake,  &c. 

Non^itrogenous  organic  matter^  yielding  hy  decomposition  car- 
f^onic  acidy  and  other  products — In  rape-cake,  rice,  tapioca,  and 
ako  in  straw  and  in  farmyard  manure. 

The  artificial  manure  or  mixture  for  each  plot,  was  generally 
gruond  up  with  a  sufficient  amount  of  clay-ashes  to  make  it  up 
to  «ach  a  fixed  measure  per  acre  as  would  facilitate  its  equal  dis- 
tribution over  the  land.  In  the  earlier  years  the  mixtures  so 
prepared  were  sown  broadcast  by  the  drill ;  but  they  have  for 
*ome  time  past,  with  proper  precautions,  been  distributed  by 
hand,  as  it  was  found  that  in  that  way  the  application  of  an 
*^t  amount  of  manure  to  a  limited  area  of  land  could  be  best 
accomplished.  Now,  however,  a  drill  has  been  constructed  ex- 
pressly for  the  purpose  of  the  application  of  the  experimental 
Manures. 

The  field  of  14  acres  was  at  first  divided  into  plots  of  which 
'Dost  consisted  of  two  lands  (each  about  12  feet  5  inches  wide) 
'^Mining  the  whole  length  of  the  field,  and  comprising  together 
''early  two-thirds  of  an  acre.  After  the  second  season,  however, 
the  double-land  plots  were  each  divided  into  two ;  though,  in  most 
^^ases,  the  two  were  similarly  manured,  thus  providing  duplicate 
^perimcnts  with  the  same  manure, 

* 'Reports  of  the  Juries*  of  the  International  Exhibition  of  1862;  footnote, 
Pp-  '59,  160.  Professor  Hofmann  has  also,  in  his  capacity  of  International 
■^porter,  passed  a  judgment  on  the  controversy  between  Baron  Liebig  and  our- 
^^^\  fortunately,  however,  Baron  Liebig's  own  works,  and  our  own  papers 
l^thb  Journal,  and  elsewhere,  remain  in  enduring  protest  against  his  mis- 
^^tttitent  of  the  issues,  and  his  caricature  of  our  own  opinions. 

.t  For  farther  evidence  on  this  point,  see  footnote  at  pp.  506-8  in  the  last  number 
vftb  Joonud ;  also  pp.  447,  448,  and  context.  Vol.  xvi. 
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In  the  earlier  years  of  the  experiments  the  manures  were  ea 
season  allotted  with  a  view  to  the  settlement  of  certain  individi 
points ;  such,  for  instance,  as  the  effect  of  individual  mine 
manures,  the  necessity  or  otherwise  of  providing  carbonace< 
organic  matter,  and  the  effect,  on  the  on^  hand  of  a  deficient 
partial,  or  on  the  other,  of  a  full  or  excessive,  manuring  in  < 
season  on  the  crop  of  the  immediately  succeeding  season.  1 
allotment  was  always  made  with  more  or  less  of  special  referei 
to  the  previous  manuring  and  produce  of  the  rei^pective  pl( 
but,  unfortunately,  not  with  that  full  appreciation  of  the  desiial 
ness  of  maintaining  exactly  and  easily  comparable  relati 
between  one  plot  and  another  for  a  long  series  of  consecul 
seasons,  which,  in  this  hitherto  untrodden  path  of  inquiry,  co 
only  be  attained  by  a  careful  study  of  the  results  from  tim< 
time  obtained.  , 

The  manu^res  applied  on  one  and  the  same  plot  were,  ind< 
much  more  uniform  from  year  to  year  after  the  first  three 
even  in  many  cases  after  the  first  two  years  of  the  experimc 
There  were,  however,  still  some  variations  in  the  descript 
and  more  in  the  amount  employed  on  the  same  plot,  even  u; 
the  eighth  year  inclusive ;  though,  during  the  last  four  of  tl 
there  were  comparatively  few  the  effect  of  which  would  b 
interfere  materially  with  the  comparative  character  of  the  re! 
obtained  in  subsequent  seasons. 

In  the  ninth  year  it  was  definitively  arranged  to  tup 
throughout  the  field,  the  same  mandre  year  after  year,  on 
same  plot,  for  many  successive  seasons,  so  as  to  trace  i 
clearly  the  point  at  which  one  or  another  constituent  became 
hausted,  or  in  excess,  in  relation  to  others,  or  to  the  requires 
for  the  production  of  a  maximum  crop,  • 

It  is  obvious,  therefore,  that  when  comparing  the  re 
obtained  on  one  plot  with  those  of  another  in  the  ninth  and  el 
succeeding  seasons,  the  previous  history  of  each  plot  musi 
taken  into  consideration.  Numerous  illustrations  will,  indeet 
given  of  the  effects  of  the  unexhausted  residue  of  nitrogenous 
mineral  manures  applied  in  preceding  seasons,  on  the  amoun 
produce  obtained  in  succeeding  ones  ;  not  only,  however, 
a  view  to  the  more  correct  interpretation  of  the  results  obta 
in  the  later  years  of  these  experiments,  but  also  on  account  o 
great  practical  importance  of  the  question.  But  it  will  be  i 
we  come,  on  a  future  occasion,  to  discuss  the  deficiency  or  e: 
of  certain  coustituents  by  the  aid  of  analysis,  that  we  shall  < 
more  fully  into  the  chemical  statistics  of  each  individual 
than  is  necessary,  or  even  desirable,  in  presenting  the  outlii 
the  results  in  their  more  practical  bearings  which  it  is  prof 
to  give  in  the  present  paper. 
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The  Field  Results. 

In  former  numbers  of  this  Journal  (vol.  vlli.  part  1 ;  vol.  xii., 
part  1 ;  and  vol.  xvi,,  part  2),  the  most  important  of  the  results 
obtained  in  the  earlier  years  have  beeii  discussed ;  and  to  those 
papers,  and  to  the  detailed  records  given  in  the  Appendix  Tables 
at  the  conclusion  of  this  paper,  the  reader  is  referred  for  any 
more  than  the  very  brief  notice  of  the  experiments  of  the  first 
dght  years  which  can  now  be  given. 

On  the  present  occasion  the  results  of  the  whole  20  years  will 
be  treated  of  under  the  following  separate  heads  : — 

First — Amount  and  character  of  the  produce  obtained  under  tlie 
different  conditions  of  manuring^  in  each  of  the  20  years ;  with 

t  reference  to  the  characters  of  each  season, 
3ond. — Ejfects   of  the    unexhausted    residue  from  previous 
v^anurina  (fioth  nitrogenous  and  mineral)  upon  succeeding  crops. 

Third.— ^wra^c  annual  result  over  the  last  12  yearSy  hy  each 
detcription  of  manure  applied  year  after  year  on  the  same  plot. 

Fourth, — Amount  of  ammonia  in  manure  required  to  yield  one 
huhel  increase  of  grain  (with  its  proportion  of  straw\  according 
to  the  quantity  applied  per  acre,  to  the  available  supply  of  mineral 
^constituents  within  the  soily  and  to  the  season. 

Fifth. — Concluding  observations  ;  showing  the  practical  bearings 
tfthe  results. 

I — Amount  and  Character  op  the  Produce  obtained  in 

DIFFERENT    SEASONS.* 

First  Season,  1843-4. 
The  winter  of  1843-4  was  unusually  mild  until  the  end  of 
January.  February  and  March  were  cold,  wet,  and  stormy. 
April  and  May  were  unusually  dry,  with  some  warm  weather, 
hut  a  good  deal  of  cold  easterly  wind.  June  was  variable  as  to 
^mperature,  with  scarcely  any  rain  throughout  the  greater  part 
^^it,  but  a  good  deal  towards  the  end  of  the  month.  July  was 
^ct,  but  with  more  than  the  average  temperature,  especially 
during  the  last  week.  August  was  almost  throughout  colder 
^n  usual,  and  excepting  towards  the  end,  windy  and  wet. 
^  September  a  moderate  amount  of  rain  fell,  but  the  weather 
^^  upon  the  whole,  warm  and  favourable.  The  dew-point  and 
^  degree  of  humidity  of  the  air  were,  in  June  below,  and  in 
^^\y  about  the  average ;  in  August  the  dew-point  was  low,  but 
Jith  the  prevailing  low  temperature  the  degree  of  humidity  was 
%h ;  and  in  September  both  dew-point  and  degree  of  humidity 
^te  above  the  average. 

^  Tbe  references  to  the  characters  of  the  seasons,  and  of  the  -wheat-crops  of 
f ,  may  be  taken  at  applicable,  so  for  as  such  brief  and  general  state- 
be,  to  a  considerable  portion  of  the  Midland,  Eastern^  and  Southern  * 
I  of  England. 
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With  these  characters  of  season,  which  proved  extremely  adTcrie 
to  grass  and  spring-sown  crops,  the  wheat-crop  was  reported  to  b^ 
generally  well  got  in,  and  to  be  one  of  the  largest  in  bulk  •!» 
yield  for  many  years  past. 

The  amount  and  character  of  the  produce  obtained  in  tb^ 
experimental  field  is  sufficiently  indicated  by  the  following  sui«*' 
mary  of  the  results  yielded  on  some  of  the  most  importa0^ 
plots : — 

Table  I. — Summary  of  the  Results  of  the  First  Season,  1843^. 


1 

Pboducb  pes  Acbx,  kc 

Makuhes.                                      I 

DreisedOonL 

Total 
Com. 

(QiMmUaes  per  Acre.)                               ; 

1 

Quantity. 

Weight 
per 

Blxwr 
GhiA 

Unmanured  (Plot  3) 

14  tons  Farmyard  Manure  (Plot  2) 

Ashes  of  14  tons  Farmyard  Manure  (Plot  4)    .. 
Mixed  Mineral  Manure  alone ;  mean  of  9  plots\ 

(5,  6,  7,  8,  10,  12,  13,  14,  and  15) / 

Mixed  Mineral  Manure,  and  G5  lbs.  Sulphate  of  j; 

Ammonia;  mean  of  3  plots  (9,  16,  and  17)  ../ 
Mixed  Mineral  Manure,  and  80  lbs.  Sulphate  of) 

Ammonia  tPlot  19) ) 

Bush.  Fks. 
15     0 
20     1} 

14  2i 

15  2} 

19     If 

1 

1  24     11 

i 

Ihe. 
58-5 
59*3 
58*0 

61-0 
62*3 
61-8 

Ibt. 

993 

1276 

888 

1009 
1275 
1580 

lbs; 
USD 
1476 
1104 

1155 
1423 
1772 

It  will  h6  observed  that  notwithstanding  the  very  favourable  re 
port  of  the  year's  crop,  the  produce  in  these  experiments  was,  with 
out  manure  only  15  bushels,  and  with  farmyard  manure  scarcel; 
20J  bushels  of  dressed]  com,  with  proportionally  small  amount 
of  straw.  These  low  results  afford  satisfactory  eviibnce  that  th 
land  was  in  a  condition  of  practical  or  agricultural  exhaustion 
and  hence,  that  it  was  well  fitted  for  the  purpose  of  experiment 
the  object  of  which  was  to  show  in  what  constituent,  or  class  c 
constituents,  the  soil  had  become,  by  the  previous  coarse  c 
cropping,  the  most  deficient,  so  far  as  the  requirements  of.  th 
wheat-crop  were  concerned. 

It  is  specially  worthy  of  remark,  too,  that  on  land  in  thi 
condition,  the  ashes,  or  mineral  constituents,  of  farmyard  dun^ 
gave  no  increase  whatever,  and  artificial  mineml  manures  did  so  t 
the  amount  of  less  than  a  bushel  of  dressed  com,  and  only  35  lb 
of  straw.  On  the  other  hand,  mineral  manure  and  only  65  lbs,  c 
sulphate  of  ammonia  per  acre,  gave  nearly  as  much  produce  a 
the  farmyard  manure ;  whilst  one  experiment,  in  which  80  Ibj 
of  sulphate  of  ammonia  were  employed  with  mixed  miners 
manure,  gave  the  highest  produce  obtained  in  that  year,  an 
nearly  4  bushels  of  corn,  and  300  lbs.  of  straw,  more  than  W8 
yielded  by  the  farmyard  manure. 
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Hie  obvious  conclunon  was,  that,  by  the  ordinary  course  of 
cvomiug  to  whicb  the  land  had  been  subject,  the  soil  had  become 
<ieficieDt  in  available  nitrogen  relatively  to  the  available  supply 
of  minend  constituents  required  by  the  wheat-plant. 

Second  Season^  1844-5. 

N'ovember,  1844,  Was  Comparatively  warm,  with  a  good  deal 
of  rain«  December  was  unusually  severe  throughout  January 
(1845)  was  very  wet  and  mild.  February  and  the  greater  part 
of  March  were  extremely  cold,  the  thermometer  on  several, occa- 
nons  showing  lower  temperatures  than  had  been  observed  for 
nia^ny  years,  and  at  intervals  a  good  deal  of  snow  fell.  April  was 
<^ld,  but,  upon  the  whole,  dry ;  and  May  was  cold,  wet,  and 
nnscasonable.  In  June  not  much  rain  fell,  and  the  weather  was 
pretty  warm  throughout;  but  July  and  August  were  generally 
botli  cold  and  wet  September,  too,  was  cold  throughout,  with 
au  excess  of  rain  during  the  latter  half  of  the  month.  In  June, 
^e  dew-point  was  considerably  above^  in  July  about,  and  in 
August  and  September  somewhat  below  the  average;  but,  in 
c^ch  of  these  months,  the  degree  of  humidity  of  the  air  was 
notably  above  the  average. 

The  wheat-crop  of  1845  was  generally  deficient  in  bulk,  yield, 
axad  quality.  It  was  in  this  season  that  the  potato  disease  first 
appeared  to  any  extent 

The  following  is  a  summary  of  the  results  obtained  in  the  ex- 
perimental field  :— 

Table  II.— Summary  of  the  Results  of  the  Second  Season,  1844-5. 


Maktbxs. 
(QiunUties  per  Acre.) 


ynnunured  (Plot  3)     

«*  tons  Farmyard  Manure  (Plot  2) 

'  *^  CarboDate  of  Ammonia  (top-dressed  in 

•olntion).  Plot  5*      

'^ts.  Ammonia-salts  (equal  parts  Sulphate] 

M  Muriate) ;  mean  of  2  plots  (9  and  10)     . .  J 
*  cwts.  Ammonia-salts   (equal    parts  Sulphate 

*&d  Muriate)  and  Superphosphate   of  Lime 

,(Pkrtl8)       

4ewti.  Sulphate  of  Ammonia,  5  cwts.   Rape- 

cike,  and  Mineral  Manure ;  mean  of  8  experi-^ 

nentt(plotol,  11,  and  12)       | 


Produce  per  Acbe,  &c. 


Dressed  Com. 

Qaandty. 

Weight 

per 
BusheL 

Bush.  Fks. 
23     OJ 
32     0 

lh«. 
66-5 
56-8 

2G     df 

57'3 

32     2J 

57-3 

33     0\ 

56-5 

28     2} 

55-3 

Total   i  Straw 
Com.      ,»"i 


lbs. 
1441 
1967 

1732 
2056 

2048 


lbs. 

2712 

,  3915 

3599 
4162 

3819 


1804  1  3979 


Owing  to  the  very  unfavourable  winter  of  1844-5,  severe  frost 
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alternating  with  a  gfreat  deal  of  rain,  it  was  impossible  to  pfe 
the  land  and  sow  me  manures  and  seed  in  the  experimental 
until  March,  1845 ;  and,  as  the  above  statement  snows,  the  p 
from  seed-time  to  harvest  was,  with  the  exception  of  June,  al 
uniformly  cold,  wet,  and  unseasonable.  Further,  as  alread] 
ferred  to,  mineral  manures  were  applied  on  very  few,  and 
monia^salts,  or  rape-cake,  on  most  of  the  plots. 

As  above  stated,  the  wheat*crop  of  the  country  was  rep 
to  be  generally  deficient  in  quantity  as  well  as  quality ;  d 
the  experimental  field,*  althougn  the  quality,  as  indicated  b 
weight  per  busbel,  and  the  proportion  of  cotu  to  straw,  was 
the  bulk  and  weight  of  total  produce  were  above  the  avera; 
the  30  years  under  comparable  conditions  of  manuring.  In 
both  without  manure,  and  with  farmyard  manure,  the  prodc 
com  was  about  1^  time,  and  that  of  straw  about  2^  tim 
much  as  in  the  reputedly  very  much  more  favourable  seas 
1844. 

The  produce  without  manure  being  23|  bushels,  and  th) 
farmyard  manure  32  bushels,  3  cwts.  of  ammonia-salts  per 
(succeeding  a  mineral  manure  in  the  previous  season)  gav< 
bushels  of  com  and  4162  lbs.  of  straw,  or  more  both  of  con 
straw  than  tlie  14  tons  of  farmyard  manure ;  whilst  only  2 
of  ammonia-salts  per  acre,  but  used  in  conjunction  with  mi 
manure  (plot  18),  gave  even  rather  more  com,  and  not  : 
less  straw. 

It  is  unfortunate  ths^t  mineral  manure  was  in  no  case 
alone  in  this  season.  But  the  effects  of  ammonia-salts,  as  i 
preceding  season,  are  very  striking.  It  is  also  seen,  by  a 
parison  of  the  result  of  2  cwts.  of  ammonia-salts  with  mi 
manure,  with  that  of  3  cwts*  without  it  (though  succe^ 
mineral  manure  in  the  previous  season),  that  the  mineral 
stituents  supplied,  though  so  inactive  when  used  alone  ii 
preceding  year,  had  a  very  marked  effect  when  a  sufficient  an 
of  ammonia  was  at  the  same  time  provided  within  the  soil, 
influence  of  the  mineral  manure  was,  moreover,  very  mu* 
increase  the  tendency  to  the  production  of  com  rather  th 
straw. 

Third  Season,  1845-6. 

Throughout  the  winter  of  1845-6  the  temperature  was  gen- 
above,  and  sometimes  considerably  above,  the  average.  Ir 
cember  and  January  there  was  a  g^eat  deal  of  rai%  fa 
November  and  February  less  than  the  average.  The  first  p 
March,  too,  was  considerably  warmer  than  usual,  with  little 
It  then  became^  colder,  and  towards  the  end  of  the  month 
was  fbost  and   snow.     The  beginning  and  end  of  April 
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ntfaer  cold^  bat  otherwise  the  month  was  mild,  with  a  good  deal 
of  raia.  May  was  very  fine,  the  temperature  being  much  above, 
ud  the  rain-fall  much  under  the  average.  June  was  very  un- 
nmally  hot  and  dry  until  towards  the  end  of  the  month,  when 
the  weather  broke  up  with  a  thunder-storm.  July  was  variable, 
bat,  upon  the  whole,  seasonable,  with  a  good  deal  of  very  hot 
wea.ther,  and  but  little  rain.  In  the  beginning  of  August  there 
•*a  great  heat  with  heavy  thunder-storms,  and  excessive  amount . 
of  rain,  the  rest  of  the  month  being  favqprable.  September  was 
uso  generally  warm  and  favourable,  but  with  a  fair  amount  of  rain 
towards  the  end  of  the  month.  The  dew-point  generally  ranged 
Wglx  throughout  June,  July,  August,  and  September ;  but,  with 
^e  prevailing  high  temperatures,  the  degree  of  humidity  of  the 
Air  was,  in  June  and  July  somewhat  below,  and  in  August  and 
September  not  much  above  the  average. 

TJpon  the  whole,  the  winter,  spring,  ^nd  summer  of  1845-6 
w'ere  unusually  warm,  the  summer  dry,  and  the  harvest-time 
generally  favourable. 

With  these  qualities  of  season,  the  wheat-crop  of  the  country 
was  estimated  to  be  below  the  average  in  amount,  but  to  be  of 
very  good  quality. 

In  the  experimental  field  mineral   manures   were   employed 

more  generally,  in  greater  variety,  and  in  greater  abundance,  than 

ui  the  preceding  season.     Ammonia-salts,  or  rape-cake,  or  both, 

Were  also    used  on   many    of  the  plots.      Among  the  mineral 

nianures,  the  ashes  of  wheat-straw,  and  Liebig's  wheat-manure, 

'^ere  repectively  employed  alone,  with  ammonia-salts,  with  rape- 

^ke,  and  with  both  ammonia-salts  and  rape-cake.     Upon  the 

^hole,  there   was    more  of  uniform   plan  in  the  selection   and 

^'^ngement  of  the  manures  in  tliis  season  than  formerly  ;  and,  as 

already  referred  to,  the  double-land  plots  were  now,  and  hence- 

">rtli,  subdivided  ;  though,    especially  in  the  later  years  of  the 

experiments,  the  two  lands  designated  a  and  b  respectively,  gene- 

'^'ly  served  as  duplicates  with  the  same  manure.     Passing  over 

^j  details,  Table  III.  (p.  108)  is  a  summary  of  the  results  ob- 

**i^  in  this  season. 

The  experinlental  wheat-crop  of  1846  was  by  no  means  so 
"^y  as  that  of  1845  ;  but  (as  also  over  a*  large  area  of  the 
country)  the  quality  was  very  much  above  the  average,  both  the 
proportion  of  corn  to  straw,  and  the  weight  per  bushel  of  dressed 
^^  being  very  high. 

■  Taking  the  unmanured  produce  of  dressed  com  as  the 
•^dard  for  comparison,  the  farmyard  manure  gave  an  increase 
^  9i  bushels ;  mineral  manure  alone  (though  succeeding  am- 
■ynuHBalts  or  rape-cake,  or  both,  in  the  preceding  season), 
.  ^  tmder  3  bushels ;  2  cwts.  of  sulphate  of  ammonia  alone 
\*fter  ammonia-salts  in  the  preceding  year,  and  mineral  manure 
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Table  III. — Summary  of  the  Results  of  the  Thibd  Season,  1845-6. 


PRODUCB  m  Acb^Ibo. 

MAKUARf. 

DreflMdGom. 

Total 
Oon. 

(QoanUtles  per  Acre.) 

Quantity. 

Weight 
BoabeL 

Bi 
m 
CI 

Unmanured  (Plot  3)     

14  tons  Farmyard  Manure  (Plot  2) 

Mixed  Mineral  Manures;  ihean  of  4  experi-1 
ments  (Plots  1,  5h\  6a,  and  185) f 

2  cwts.  Sulphate  of  Ammonia  alone  (Rot  10a) 

2  cwts.  Ammonia-salts  (equal  parts  Sulphate 
and  Muriate),  and  Mixed  Mineral  Manure ; 
mean  of  9  experiments  (Plots  5a\  66,  86, 116, 
126,  136.  146,  176,  and  18a)      

4  cwts.  Rape-cake,  and  Mixed  Mineral  Manure; 
mean  of  8  experiments  (Plots  56 »,  7a,  8a,  I  la, 
12a,  13a,  14a,  and  16a) 

2  cwts.  Ammonia-salts  (equal  parts  Sulphate 
and  Muriate),  4  cwts.  Rape-cake,  and  Mixed 
Mineral  Manure ;  mean  of  4  experiments 
(Plots  56«,  76,  166.  and  17a)     .. J 

Bash.  Fks. 
17     3} 
27    Of 

20    3 

27     U 

29    Oi 
23    2} 
31     2 

lbs. 
68-8 
63*0 

63*0 

63-6 

63*2 
63-2 
63*1 

lbs. 
1807 
1826 

1422 

1850 

1965 
1603 
2126 

1 

u 

24 

i: 

22 

21 

21 
3< 

in  the  year  before  that),  9^  bushels  ;  2  cwts.  of  ammonia-salts 
mineral  manure,  rather  over  11  bushels  ;   4  cwts.  rape-cake 
mixed  mineral  manure,  5f  bushels ;  and  2  cwts.  ammonia-s^ 
4  cwts.  rape-cake,  and  mixed  mineral  manure,  13^  bushels. 

Thus,  under  the  influence  of  this  hot  and  dry  summer, 
ammonia-salts  alone  gave  rather  more  corn,  and  not  much 
straw,  and  the  ammonia-salts  and  mineral  manure  together  n 
of  both  com  and  straw,  than  the  farmyard  manure ;  whilst 
neral  manures  alone  gave  very  much  less  produce  than  ammo 
salts  alone.  Here  again,  then,  in  a  very  different  season,  am 
the  third  of  the  growth  of  wheat  on  the  same  land,  the  inefficic 
of  mineral  manures  alone,  and  the  marked  effect  of  nitrogei 
manures,  are  very  striking. 

Fourth  Season^  1846-7. 

Until  the  end  of  November,  1846,  the  season  was  mild 
Hvourable.  December,  January,  February,  and  consider 
)art  of  March,  were  extremely  cold,  with  intense  frosts,  and  m 
ogj  and,  towards  the  end  of  February,  deep  snow  ;  January  ' 
however,  less  rigorous  than  the  other  months.  The  remaindc 
Vlarch,  the  whole  of  April,  and  the  early  part  of  May  were 
unusually  cold,  with  but  little  rain  until  towards  the  end  of  A] 
»fter  which  there  was  a  good  deal.  The  latter  part  of  May 
ht>  beginning  of  June  were  fine,  with  a  good  deal  of  high  i 
jciacure  ;  but  during  the  latter  part  of  June  more  than  the  u 
imo^nt  of  r?»i"  M^    an*^  the  temperature  was  also  below 


"  1 


Tobl    ^ 

I 

for   15^. 

»5     255 


3     jr^ 

I 


ess 


I 
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• 
ayeitge.  July  was,  upon  the  whole,  fine,  sometimes  excessively 
hot,  with  little  distnbuted  rain,  biit  a  good  deal  in  a  heavy 
thimderstorm  towards  the  end  of  the  month.  In  August,  again, 
not  mnch  rain  fell,  but  it  was  distributed  over  the  whole  month. 
September  was  showery,  windy,  and  generally  of  rather  low  tem- 
penttore,  but  still,  upon  the  whole,  favourable.  In  June,  both 
dew-^int  and  degree  of  humidity  of  the  air  were  rather  below 
the  average  ;  in  July  the  dew-point  was  above,  but  the  degree  of 
Humidity  below  the  average;  in  August,  both  dew-point  and 
degree  of  humidity  were  considerably  above  the  average  ;  and  in 
September  the  dew-point  was  low,  but  with  the  prevailing  low 
temperatores  the  degree  of  humidity  was  rather  high. 

Bodi  the  yield  per  acre,  and  the  quality  of  the  grain,  of  the 
Hwrest  of  1847,  were  reported-  to  be  generally  above  the 
•▼erage. 

In  the  experimental  field  mineral  manures  were  in  no  case 
employed  alone  in  this  season ;  neither  potass,  soda,  nor  magnesia 
^^  used.  Superphosphate  of  lime  was  applied  in  smaller 
quantity  than  in  iJie  preceding  year,  but  on  nearly  the  same 
plots;  ammonia-salts  in  rather  larger  quantity;  and  rape-cake 
iiot  at  all ;  but  rice,  as  a  means  of  supplpng  decomposing  organic 
patter  containing  much  less  nitrogen  than  rape-cake,  was  applied 
^  a  few  instances  in  large  quantity  per  acre*  The  following 
M  a  lommary  of  the  most  characteristic  results : — 

Table  IV.— Summary  of  the  Results  of  the  Fourth  Season,  1846-7. 


Haxcrul 
(QnanUties  per  Acre.) 


PaoDUCE  PER  Acre,  &c. 


Dressed  Corn. 


25 


yMnaimred  (Plot  3) 

fftons  Fannyard  Manure  (Plot  2) 

^"^^^,  Ammonia-salts   (equal  parts  Sulphate 

jnd  Muriate) ;  mean  of  8  experiments  (Plots 
^»  66,  7a,  76,  9a\  96,  lOa,  and  106)  . .  . . 
^Ibt.  Ammonia-fHEtlts  (equal  parts  Sulphate 

^  Muriate),  and  Superphosphate  of  Lime ; 

■*«»n  of  u  experiments  (Plots  5a,  lla,  116,} 

1^  126,  13a,  136,  Ua,  146, 16a,  166,  17a,  18o. 

Ml86 

^Ibs.  Ammonia-salts  (equal   parts  Sul|>hate 

^  Muriate),  and  Superphospnate  of  Lime ; 
•  J«»n  of  2  experiments  (Plots  86  and  1 76) 
'^lU.  Ammonia-salts  (equal  partir  Sulphate 

JjJ  Muriate),  Superphosphate  of  Lime,  and 

^Ibs.  Kice;  mean  of  2  experiments  (Plots 

^**Md8a) , 

*'«wt8,  of  Bice  alone  (Plot  9a  >)       122 


Quantity. 


Bush,  Pks. 
16  3^ 
29       " 


3f 
3i 


29     3\ 


33     0} 


32     2 


Weight 

per 
Bushel. 


Total 
Com. 


lbs.    I 
61-0 
62-3  I 

61*6 


62*3 


61-9 


61*7 


lbs. 
11-23 
1981 

1711 


1991 

2167 

2124 
1351 


Straw 
and 
Chaff. 


lbs. 
1902 
3628 

2921 


3502 

3991 

3702 
2fi06 
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Although  the  wheat-crop  of  1847  was  reported  to  be  geoeially 
above  the  average,  both  as  to  yield  per  acre  and  qualityi  Ibfiia 
was  here,  except  in  the  case  of  the  farmyard  manure,  not  quit* 
so  much  corn  for  a  given  amount  of  manure  applied,  nor  wM 
the  weight  per  bushel  so  high,  as  in  the  preceding  year«    Tbe 
amount  of  straw  was,  on  the  other  hand,  much  greater ;  thi0iigl>f 
neither  was  it,  nof  that  of  the  com,  equal  to  the  average  of  tb^ 
years  of  experiment.     The  quality  of  the  grain,  as  indicated  by 
the  weight  per  bushel,  was,   however,  considerably  above  ^ 
average. 

By  farmyard  manure  there  was  an  increase  over  the  unmanor^ 
produce  of  13  bushels  of  corn,  and  1726  lbs.  of  straw ;  and  tber< 
was  very  nearly  the  same  amount  by  300  lbs.  of  ammcmia-si^^ 
together  with  superphosphate  of  lime.  Without  the  superpbos 
phate  of  lime  the  ammonia-salts  show  a  deficiency  of  ueaxl] 
4  bushels  of  dressed  com,  and  of  581  lbs.  of  straw.  400  lbs.  ^ 
ammonia-salts  with  superphosphate  of  lime  gave  33  bushels  o 
dressed  com  per  acre,  or  an  increase  over  the  unmanured  produc< 
of  about  16  bushels,  and  over  that  by  farmyard  manure  of  rathe: 
over  3  bushels  of  corn  and  of  363  lbs.  of  straw.  By  the  substi- 
tution of  100  lbs.  of  ammonia-salts  by  500  lbs.  of  rice,  the  quantit} 
of  both  com  and  straw  was  somewhat  reduced ;  and  by  the  uK 
of  1  ton  of  rice  alone,  the  total  increase  obtained  was  little  more 
than  one-third  the  weight  of  the  manure  employed. 

Here  again,  then,  in  the  fourth  season,  ammonia-salts  alone 
gave  a  very  considerable  amount  of  increase,  and  when  used  ii 
conjunction  with  superphosphate  of  lime  the  largest  produce  o 
the  season  was  obtained.  * 

Fifth  Season,  1847-8. 

November,  December,  January,  and  Febraary  of  the  winter  o 
1847-8  were,  upon  the  whole,  fine  and  mild,  though  there  wa 
some  excessively  cold  weather,  with  dry  piercing  winds,  shan 
frosts,  and  snow  towards  the  end  of  January  and  beginning  c 
Febru«ary,  and  during  the  remainder  of  the  latter  month  a  grea 
deal  of  rain,  but  with  comparatively  high  tehiperature.  Mare 
and  April  were  very  wet  and  cold,  excepting  at  the  end  of  th 
former  and  the  beginning  of  the  latter  month,  when  the  weathe 
was  finer  and  warmer.  May  was  genial,  with  little  rain.  Jun 
and  July  were  unseasonably  wet,  variable  as  to  temperature 
with  a  good  deal  of  cool,  and  but  little  hot  weather.  Auguf 
also  was  unsettled,  generally  cold,  and  extremely  wet  Septembc 
was  variable  with  some  fine  and  hot  days,  but  a  good  deal  c 
wind  and  low  temperature,  and  towards  the  end  a  good  deal  c 
rain.  In  (June,  ; July,  August,  and  September,  the  dew-poit 
ranged  rather  below  ihe  average,  more  particularly  in  Augost 
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and  tli»  d^jiee  of  humiditj  of  the  air.  was,  ia  June  and  Auguat 
slii^tly  abore^  and  in  July  and  September  slightly  below  the 
a?eiag€ii 

With  sach  prevalence  of  cold  and  wet  weather  during  the 
growii^  and  ripening  period,  the  wheat-crop  of  1848  was  re* 
potted  to  be  very  deficient  bolh  in  quantity  and  quality. 

The  manuring  in  the  experimental  field  was  generally  heavier 
than  in  the  preceding  year.  Salts  of  potass,  soda,  and  magnesia, 
were  again  emplojFcd  on  many  plots ;  the  amounts  of  superphos* 
phate  of  lime,  and  also  of  ammonia-salts,  were  generally  larger ; 
and  the  more  highly  nitrogenised  rape-cake  was  employed  instead 
of  rice.  The  following  is  a  summary  of  the  results  obtained 
under  the  above  conditions  of  season  and  maijuring  :-^ 

Table  V. — StJMHARlr  of  the  Results  of  the  Fifth  Season,  1847-8, 


liAVUBIS. 

(Qoantitles  per  Acre.) 


Uwwmui^d  (Plot  3) 

U  tOM  Ftrmyard  Manure  (Plot  2) 

■Bficril  Manure  alone;  mean  of  4  experiments) 
(PloUO,  8a,  86,  and  9a) I 

^Ihs.  Ammonia-salU  (equal  parts  Sulphate) 
«J<i  Muriate),  Plot  10a f 

^Ibs.  Ammonia-salts  (eqnal  parts  Sulphate) 
^  Muriate),  and  Mineral  Manure ;  mean  of  | 
*  experiments  (Plots  96,  106,  18a,  and  186)    ..) 

^1^  Ammonia-salts  (equal  parts  Sulphate] 
^  Muriate),  and  Mineral  Manure ;  mean  off 
8  experiments  (Plots  6a,  66. 116,  126, 136,  146,( 
17a.andi76)       J 

^Ibs.  Ammonia-salts  (equal  parts  Sulphate) 
'Dd  Muriate),  and  Mineral  Manure  (Plot  fta)  j 

^Ibs.  Ammonia-salts  (equal  parts  Sulphate] 
^d  Muriate),  Mineral  Manure,  and  500  tbs.  I 
«^pe-ca)te ;  mean  of  8  experiments  (Plots  7a,  | 
'\  llflf,  12a,  13a,  14a,  16a,  and  166)       ..      ..  j 

^Ibs.  Ammonia-salts  (equal  parts  Sulphate) 
"fd  Muriate,  Mineral  Manure,  and  500  lbs,  J 
«pe-cake  (Plot  56) ) 


Pbodcck  pbb  Acut,  ka. 


Dressed  Corn. 


Quantity. 


jBash.  Pks. 
14     3 
25     2i 

19     Oi 
19     1 

25     3} 


26  1| 

29  3i 

29  2f 

30  3i 


Welglit 

per 
BusbeL 


lbs. 
57-3 
58-2 

67*7 

58*1 

58-7 

58-6 
59*2 
59-1 

59-1 


ToUl 
Oom. 


lbs. 
.952 
1705 

1243 
1334 

1703 

1763 
1991 
1941 

1932 


Stntw 
and 
Chaff. 


lbs. 
171*2 
3041 

2121 

2367 

2959 

8027 
3266 
3276 

3533 


With  such  unfavourable  characters  of  season,  the  produce  in 
«e  experimental  field  agreed  with  that  of  the  wheat-crop  of 
«c  country  generally  in  being  inferior  both  in  quantity  and 
T^^lity.  Although  the  manuring,  both  mineral  and  nitro- 
iVioiis,  was  generally  heavier  than  in  1847,  or,  indeed,  than  in 
JJV  preceding  season,  the  amount  of  produce  was  considerably 
li^ttiin  in  either  1847  or  1846,  and  the  weight  per  bushel  of 
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the  grain  was  also  considerably  lower.  The  deficiency  was 
only  in  amount  and  quality  of  grain,  but,  compared  with  1) 
in  quantity  of  straw  also.  The  defective  action  of  ammoniar^ 
when  used  without  mineral  manure  was  already  observable  in 
results  of  1847,  and  it  is  still  more  marked  in  those  of  l! 
Finally,  500  lbs.  of  ammoniarsalts,  in  combination  with  Iniii 
manure  containing  not  only  superphosphate  of  lime,  but 
potass,  soda,  and  magnesia,  gave  only  about  the  same  amoui 
grain  in  the  inferior  season  of  1848,  as  300  lbs.  with  superf 
phate  of  lime  in  1847,  or  even  2  cwts.  with  mixed  mil 
manure  in  1846. 

Sixth  Season,  1848-9, 
* 

The  early  part  of  October  was  fine  and  mild,  but  the  1 
part  cold,  with  much  heavy  rain  and  wind  ;  the  beginnu 
November  was  very  dry  and  cold,  but  the  remainder  oi 
month,  and  most  of  December,  were  mild,  with  a  good 
of  ^rain;  then  frost  set  in,  which  lasted,  with  snow  and 
till  nearly  the  middle  of  January,  the  remainder  of  ^ 
month  was  variable  as  to  temperature,  but  generally  very 
February  was,  for  the  most  part,  fine  and  mild,  until  n 
the  end  of  the  month,  when  it  was  much  colder,  very 
and  very  windy.  March  and  April  were  cold,  and  a  great 
of  rain  fell  in  the  latter  month.  May  was  also  very  wet,  bu^ 
and  warm  at  the  close.  June  was  fine  and  dry,  but  rather 
July  dry  and  hot  until  towards  the  end,  when  there  were  se 
heavy  thunder-storms.  August  also  was  fine,  with  the  exce 
of  some  thunder-storms.  September  variable,  with  a  good 
of  rain  in  the  early  part.  In  June,  July,  August,  and  Septei 
the  dew-point  was  below  the  average  ;  and  the  degree  of  hum 
of  the  air  was,  in  June  slightly,  but  in  July,  August, 
September,  considerably  below  the  average. 

Upon  the  whole,  then,  the  winter  and  spring  of  1848-9 
mild,  with  a  good  deal  of  rain,  and  the  summer  and  aut 
with  some  exceptions,  seasonable  and  warm.  The  wheat-cr 
the  season  was  reported  to  be  very  abundant. 

The  manuring  for  the  sixth  season  was  much  the  same  i 
the  fifth ;  the  chief  alteration  being  the  substitution  of  40( 
of  ammonia-salts  in  most  cases  where  300  lbs.  of  ammonia 
and  500  lbs.  of  rape-cake  had  been  used  in  the  preceding  ye 

With  generally  favourable  weather  throughout,  and  dry 
warm  weather  before  and  about  the  time  of  harvest,  the  resi 
the  experimental  field,  as  in  the  country  generally,  was  a  w 
crop  above  the  average,  both  as  to  quantity  and  quality, 
amount  of  produce  for  a  given  amount  of  manure  wais  more 
in  1848, 1847,  or  even  1846.     The  weight  per  bushel  of  dr 
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oom  was  rather  Idgher  than  in  any  other  year  of  the  experiments ; 
ind  the  proportion  of  com  to  straw  was  much  above  the  avemge, 
being  abont  the  same  as  in  1846  and  1857,  the  years  of  highest 
yield  of  com  in  proportion  to  straw  throughout  the  20  years,  1844 
excepted,  when  it  was  unusually  high,  but  when,  in  these  experi- 
nient%  the  total  amount  of  produce  was  very  small. 

•  Table  VL — Summary  of  the  Results  of  the  Sixth  Season,  1848-9. 


'  MAlOTBBa 

(QoAQtities  per  Acre.) 


Phoduce  peb  Ache,  &c. 


Dressed  Corn. 


QuanUty. 


Weight 

per 
Boshel. 


Total 
Com. 


Straw 

and 

Chaff. 


I 

Unnuoiared  (Plot  3)     i 

H  tong  Farmyard  Manure  (Plot  2) 

40O  lbs.  AnunoDia-ealts  (equal  parts  Sulphate)' 

*nd  Muriate),  Plot  lOa f\ 

400  Um.  Ammoiiiar«alt8  (equal  parts  Sulphate] 
Aod  Muriate),  aud  Mineral  Manure ;  mean  of 
18  experiments  (Plots  6a,  66,  7a,  76,  11a,  116,^' 
ISa,  126, 13a,  136,  14a,  146,  16a,  166,  17a,  176, 

I8<i,iiidl86)      

SOOUJi.  Animonia-salts  (equal  parts   Sulphate! 
*&d  Muriate),  and  Mineral  Manure  (Plot  5a)  /| 
^Um.  Ammonia-salts  (eonal  parts  Sulphate' 
*od  Muriate),  Mineral  Manure,  and  500  lbs. 
Bspesake  (Rot.56) 


Bash.  Pks. 
19     1 

31  0 

32  2} 


34     3 

37     IJ 
39     3} 


lbs. 
61-4 
63*8 

62*3 


63-8 

63-1 
63-4 


lbs. 
1229 
2068 

2141 


2318 

2446 
2651 


lbs. 
1614 
3029 

2851 


3393 

3589 
3824 


The  season  of  1849  seems  to  have  been  particularly  favourable 
for  tile  action  of  nitrogenous  manures ;  there  being  comparatively 
Me  deficiency  where  the  ammoniaHsalts  were  used  alone,  as 
compared  with  the  result  with  the  same  amount  in  conjunction 
^th  mineral  manure ;  and  the  excessive  amounts  of  ammonia 
^^e  proportionally  larger  amounts  of  increase  than  in  most  of 
4e  other  seasons. 

Seventh  Season,  1849-50. 

,The  autumn  of  1849  was  generally  favourable  for  getting  in 
"te  seed.  In  the  early  part  of  December,  and  the  latter  part  of 
January  (1850)  there  was  a  good  deal  of  rain,  and,  intermediately, 
Pretty  continued  frost  February  was  fine  and  mild ;  March 
^  but  very  cold ;  April  very  fine  and  seasonable  until  the  last 
^^  when  it  was  much  colder ;  and  May  cold  and  wet  in  the 
^ly  part,  but  seasonable  afterwards.  June,  July,  August,  and 
^9^her,  were  almost  throughout  unseasonably  cold ;  and  there 
^p!t  occasional  heavy  rains  in  June  and  July,  but  during 
^lut,  and  the  greater  part  of  September,  but  little  rain  fell. 
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In  June,  August,  and  September,  the  dew-point  was  raflu 
below,  but  in  July  rather  above  the  average ;  and  the  degree 
humidity  of  the  air  was  in  June  considerably  below,  in  Jdy  tf 
August  somewhat  above,  and  in  September  somewhat  below  t 
average. 

The  harvest  was  late,  the  wheat-crops  much  laid,  and  theyk 
per  acre  was  estimated  to  be  below  the  average. 

With  few  exceptions,  which  it  is  not  necessary  to  notiee  he 
the  manures  applied  in  the  experimental  field  were  much  1 
same  as  in  the  two  preceding  seasons.  The  following  is  a  sa 
mary  of  the  results : — 

Table  VII.— Summary  of  the  Results  of  the  Seventh  Season,  1849-5( 


MAimsEs. 
(Quantities  pet  Acre.) 


Unmanured  (Plot  3)      

14  tous  Farmyard  Manure  (Plot  2) 

Mineral  Manure  alone  (Plot  0) 

400  lbs.  Ammonia-salts  alone  (equal  parts  Sul« 
phate  and  Muriate)  Plot  10a 

400  lbs.  Ammonia-salts  (equal  parts  Sulphate* 
and  Muriate),  and  Mineral  Manure  ;  mean  of 
16  experiments  (Plots  6a,  66,  11a,  116,  12a, 
126,  13a,  136,  14a,  146,  16a,  166,  17a,  176,  18a, 
and  186)       

500  lbs.  Ammonia-salts  (equal  parts  Sulphate 
and  Muriate),  and  Mineral  Manure ;  mean  of 
2  experiments  (Plots  5a  and  56) 

400  lbs.  Ammonia-salts  (equal  parts  Sulphate 
and  Muriate)*  Mineral  Manure,  and  500  lbs. 
Rape-cake ;  mean  of  2  experiments  (Plots  7a 


Pboduo  vsb  Acmt,  Ac; 


Dressed  Com. 


Quantity. 


Bash.  Pks. 

•  15     3} 
28     2 
19     1} 

26     3| 


30     3i 


30     li 


32     0} 


Weight 
Bcubel. 


Iba. 
60-6 
61«9 
60-8 

6a*& 


61*0 


60*4 


ei'i 


Total 
Com. 


Iba. 
100^ 
1861 
1220 

1721 


1991 


1996 


21Sa 


Str 
ai 
Ch 


4( 


4A 


43 


Under  the  influence  of  the  cold  and  unsettled  summer  of  1{ 
he  produce  of  com  in  the  experimental  field  was  several  bus] 
ess  than  under  parallel  conditions  of  manuring  in  1849,  but  1 
'f  straw  was  considerably  more ;  and  the  weight  per  bushel 
Pressed  com,  though  much  lower  than  in  1849  and  several  ol 
^ears,  was  above  the  average  of  the  20  years. 

The  proportion  of  increase  when  ammonia-salts  were  x 
lone  was  even  greater  than  in  some  of  the  earlier  years  ;  in  £ 
*ily  2  bushels  per  acre  less  than  where  the  same  amount  of  ; 
aonia-salts  was  used  in  conjunction  with  mineral  manure; 
[uantity  of  straw  was,  however,  proportionally  much  gie 
f  Sor-»  ♦he  inippT-^l  manure  was  also  employed.     Again,  un 


)L 


.  JReport  of  Experiments  on  the  Growth  of  Wheat.         115 

4e  result  of  1849,  500  lbs.  of  ammonia-salts  (with  mineral 
mamne)  gave  scarcely  as  much  grain  as  400  lbs.,  but  considerably 
iQore  straw  than  the  latter. 

Upon  the  whole,  the  experimental  crop  was  probably  not  so 
far  inferior  to  the  average  as  the  wheat-crop  of  the  country  was 
gcnetally  estimated  to  be ;  but  under  the  influence  of  the  cold 
and  unsettled  summer  the  tendency  of  high  manuring  was  to 
give  a  deficient  amount  of  grain,  and  an  excessive  proportion  of 
stnw. 

Eighth  Season,  1850-1. 

October  (1850)  was  very  fine,  but  very  cold ;  November, 
December,  and  January  (1851)  were,  upon  the  whole,  fine  and 
ffiild.  February  was  generally  fine,  but  cold.  March  was,  for 
the  most  part,  wet,  cold,  and  windy.  In  April  there  was  a 
good  deal  of  rain,  and  the  temperatures  were  low  during  the 
&Bt  half  of  the  month.  May  and  the  greater  part  of  June  were 
dJy,  but  un^asonably  cold ;  July  was  also  colder  than  usual,  and 
during  the  month  a  good  deal  of  rain  fell  heavily  at  intervals. 
August  was  very  fine  until  nearly  the  end  of  the  month,  when 
Jieavy  rain  fell.  September  was  fine  throughout,  but  with  rather 
W  temperatures.  In  June,  July,  August,  and  September,  the 
dew-point  ranged  low,  but  in  August  less,  and  in  September  more 
*0j  than  in  the  other  months ;  the  degree  of  humidity  of  the  air 
w«o  was,  in  each  of  these  months,  below  the  average — less  so  in 
June  and  July  than  in  August,  and  considerably  less  in  August 
4an  in  September. 

Upon  the  whole,  therefore,  the  winter  was  mild,  the  spring  and 
*  great  part  of  the  summer  were  cold  and  unsettled,  but'  the 
opening  and  harvest  periods,  though  cold,  were,  upon  the  whole, 
™  and  dry.  The  wheat-crop  of  the  country  was  considered 
to  be  decidedly  above  that  of  1850,  both  in  quantity  and  quality, 
out  inferior  to  that  of  1849,  especially  in  quantity. 

In  the  experimental  field  the  allotment  of  manures  was  much 
thesameas  in  several  preceding  seasons  ;  the  chief  alteration  being 
t«4t  in  a  few  cases  the  amounts  of  ammonia-salts  and  of  rape- 
**le  were  increased.  In  one  instance  in  this  season  (Plot  16a), 
*>  also  in  the  two  succeeding  seasons,  common  salt  was  employed, 
jor  the  results  of  which  the  reader  is  referred  to  the  Appendix 
Tables  VIII.,  IX.,  X.,  and  XI.,  pp.  160-5.  , 
.  Under  the  influence  of  the  prevailing  cold  and  ungeniaf  grow- 
^  period  of  1851,  the  amounts  of  gross  produce,  corn  and  straw 
^'friher,  were,  under  like  conditions  of  manuring,  not  very  dif- 
■■'Biit  firom  those  of  1850  and  1849  ;  but  the  proportion  of  corn 
jMiaw  was  somewhat  higher  than  in  1850,  though  in  a  greater 
•^iW  lower  than  in  1849.     Indeed,  the  results  in  the  experi- 

I  2 
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Table  VIIL— Summaby  of  the  Results  of  the  Eighth  Sea80K,  1860-51. 


MAKL'KEik 

(Qnantittes.per  Acre.) 


Pbodccb  m  AaM,kc. 


DreBMdOoni. 


Unmanured  (Plot  3)      j    15    3}     61«1      1083    16«7 

14  tons  Farmyard  Manure  (Plot  2)    ..      ..      ..   |    29    2i     63*6     S049  i  3094 

Mineral  Manure  alone;  meau  of  2  experiments il 

(Plots  0  and  1) j 

400  lbs.   Ammonia-salts  (equal  parts  Sulphate) 

and  Muriate),  Plot  10a I 

200  lbs.  Ammonia-salts  (equal    parts  Sulphatel  | 

and  Muriate),  and  Mineral  Manure  (Plot  86)  j 
400  lbs.   Ammonia-salts  (equal  parts  Sulphate  j! 

and  Muriate),  and  Mineral  Manure:  mean  of  I  i    „.     oa     iso.q  '  oikk     ^k\\ 

12  experiments  (Plots  6a,  66.  Ua,  116,  I2a,  i    ^^     2i     62  8     2155     55li 

126,  13t/,  136,  14a,  146,  17a,  and  176)      ..      ..  j; 
600  lbs.  Ammonia-salts   (equal   parts  Sulphate  jjl 

and  Muriate),  and  Mineral  Manure;  mean  of  [I,  •36    3}  •  63*4  |  2521  =  4249 


QoMitity. 

Bush.  Fki. 
15     3} 
29     2| 

18 

2} 

28- 

3* 

27 

21 

31 

2i 

Weigjit 


lbs. 
61*1 
63*6 

61*8 
61*9 
62*6 


Total 
Con. 


€hA 


1083 
S049 

1274 
1966 
1863 


1854 
3070 
S8S0 


4  experiments  (Plots  5a,  56,  16a,  and  166)     .. ) 

400  lbs.  Ammonia-salts  (equal  parts  Sulphate  and! 

Muriate),  Mineral  Manure,  and  1000 lbs.  Rape-> 

cake ;  •  mean  of  2  experiments  (Plots  7a  and  76)) 


37    Oi  ;  63-0 


I 


mental  field  agreed  with  the  estimates  of  the  wheat-crop  over  th* 
country  generally,  in  showing  the  order  of  the  highest  grain 
yielding  quality  of  the  three  seasons  to  have  been  1849,  1851 
1850,  and  that  of  the  highest  straw-producing  character  to  hav 
been,  on  the  other  hand,  1851,  1850,  and  1849.  The  amount  c 
produce,  both  corn  and  straw,  was,  however,  below  the  averag 
of  the  20  years  of  experiment ;  though  the  proportion  of  com  t 
straw  was  fully  equal,  and  the  weight  per  bushel  of  the  grai 
considerably  above  the  average,  these  favourable  characters  bein 
doubtless  due  to  the  prevailing  dry  weather  during  the  matorin 
and  harvest  periods. 

The  season  was,  upon  the  whole,  pretty  favourable  for  il 
action  of  nitrogenous  manures,  the  difference  between  the  produc 
by  ammonia-salts  when  used  alone,  and  in  conjunction  with  m 
neral  manures,  being  less  than  frequently  ;  whilst  600  lbs.  < 
ammonia-salts  (with  mineral  manure),  though  an  excessi^ 
amount  for  the  average  of  seasons,  gave  not  very  far  short  of  tl 
same  amount  of  increase  of  com  for  a  given  quantity  of  ammoni 
employed  as  when  only  400  lbs.  were  used.  jBoth  diese  amount 
however,  gave  proportionally  much  less  increase  than  onl 
200  lbs. 
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Asalready  explained,  and  indicated  by  the  few  comments  made 
on  die  results,  the  arrangement  of  the  manures  of  the  first  eight 
seasons  was  determined  on  each  year  with  reference  to  certain 
individual  points,  regard  being  at  the  same  time  paid  to  the 
previous  manuring  and  produce  of  the  respective  plots,  and  much 
more  uniformity  observed  from  year  to  year  in  the  later  years. 
Fiom  this  time  forward,  it  was  sought  to  bring  the  whole  of 
the  plots  still  more  strictly  into  comparison  one  with  another, 
each  year,  aCnd  through  a  series  of  years,  in  order  to  trace,  by  the 
OQOJoint  aid  of  the  field-results  and  analysis,  the  relative  excess, 
or*deficiency,  of  the  available  supply  of  tfie  different  constituents 
required  by  the  crop,  year  by  year,  and  through  a  long  course  of 
jetn.  To  this  .end,  in  the  ninth  and  eleven  succeeding  years, 
tbe  manure  has  been,  with  a  few  special  exceptions,  the  same 
from  year  to  year  on  the  same  plot.  The  only  exceptions  requiring 
Qodce  here  are,  that  the  manures  of  Plots  17  and  18  are  annually 
transposed,  and  that  in  the  sixteenth  and  succeeding  seasons  some 
of  the  mineral  manures  were  reduced  in  quantity  per  acre  oil  all 
the  plots  where  they  had  been  previously  applied. 

Appendix  Table  IX.,  p.  162,  shows,  in  a  tabular  form,  the 
uuumre  applied  to  each  plot,  in  each  of  the  last  12  years  ^f  the 
experiments ;  but  it  will  be  well  to  give  a  more  explanatory 
statement  of  the  description  and  arrangement  of  the  manures  in 
this  place.  In  doing  so  the  plots  will  not  be  enumerated  in  the 
tame  order  as  in  the  field,  and  in  the  Appendix  Tables,  but  in 
»nch  as  will  best  indicate  the  points  of  comparison  which  it  was 
«oaght  to  establish  by  the  arrangement  adopted. 

The  plan,  description,  and  quantities  per  acre  per  annum,  for 
the  12  years  (1852-63),  were  as  follows : — 

Kot  2.— 14  tons  farmyard  manure  (also  for  the  eight  preceding  years). 

Plot  ^i— Umnanured  (also  for  the  eight  preceding  years). 

Hot  20. — Unmanured  (also  for  five  preceding  years),  duplicate  at  the 

other  side  of  the  field. 
Hot  4.— Unmanured  (sulphate  of  ammonia,  and  bono-ash  acted  upon 

hy  hydrochloric  acid,  for  seven  preceding  years). 
Hot  0. — Superphosphate  of  lime  alone ;  composed  of  600  lbs.  bone-ash 

and  450  lbs.  sidphuric  acid,  sp:  gr:  1*7  (also  for  three  preceding  years).* 
Hot  L— Mixed  alkalies ;   composed  of  600  lbs.  sulphate  of  potass, 

^00  lbs.  sulphate  of  soda,  and  200  lbs.  sulphate  of  magnesia  (also 

fcr  three  preceding  seasons) ;  reduced  to  400,  200,  and  200  lbs. 

lespectively,  in  the  sixteenth  and  succeeding  seasons. 
Hots  5  (a  and  h). — ^Mixed  mineral  manure ;  composed  of — 
300  lbs.  sulphate  of  potass. 
200  lbs.  sulphate  of  soda. 
100  lbs.  sulphate  of  magnesia. 

I  ?Sl^^ft^    •  M iVl  superphosphate  of  lime. 
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In  the  Bizteenih  and  succeeding  seasons  the  snlphato  of  potoi 

was  reduced  to  200  lbs.,  and  the  sulphate  of  soda  to  100  IbB^ 

Plot  21. — ^Mixed  mineral  manure,  as  Plots  6,  and  100  lbs.  mmuite 

ammonia. 
Plot  22.— Mixed  mineral  manui^o,  as  Plots  5,  and  100  lbs.  sulphale 

ammonia. 
Plots  6  (a  and  b). — ^Mixed  mineral  manure,  as  Plots  6,  and  100  lbs.  90 

sulphate  and  muriate  of  ammonia. 
Plots  7(a  andb). — ^Mixed  mineral  manure,  as  Plots  5,andSK)0Ibi.ei' 

sulphate  and  muriate  of  ammonia. 
Plots  8  (a  and  h). — ^Mixed  mineral  manure,  as  Plots  fi,  and  300  lbs.  eii 

sulphate  and  muriate  of  ammonia. 
Plots  16  (a  and  h). — ^Mixed  mineral  manure,  as  Plots  fi,  and  100 1 

each,  sulphate  and  muriate  of  ammonia. 
Plots  17  (a  and  h). — 200  lbs.  each,  sulphate  and  muriate  of  ammo 

in  the  ninth  and  ovory  alternate  season ;  and  mixed  mineral  mam 

as  Plots  5,  in  every  intermediate  season. 
Plots  18  (a  and  &.) — Mixed  mineral  manure,  as  Plots  5,  in  the  nil 

and  every  alternate  season ;  and  200  lbs.  each,  sulphate  and  muri 

of  ammonia  in  every  intermediate  season. 
Plot  10  a. — 200  lbs.  each,  sulphate  and  muriate  of  ammonia  (anunoi 

salt  alone  also  in  the  seven  preceding  seasons,  suoceediJig  silic 

of  {ft>tass  and  superphosphate  of  lime  in  the  first  season). 
Plot  10  h. — 200  lbs.  each,  sulphate  and  muriate  of  ammonia  (the  si 

in  the  eighth  season,  mixed  mineral  manure  in  the  seventh,  ammoi 

salts  in  the  sixth,  ammoniarsalts  and  mixed  mineral  manure  in 

fifth,  ammonia-salts  in  the  fourth,  unmanured  in  the  third,  ammoi 

salts  in  the  second,  and  silicate  of  potass  and  superphosphate 

lime  in  the  first  season). 
Plots  11  (a  and  &). — 200  lbs.  each,  sulphate  and  muriate  of  ammo; 

and  superphosphate  of  lime  as  Plots  5. 
Plots  12  (a  and  S). — 200  lbs.  each,  sulphate  and  muriate  of  ammo 

superphosphate  of  lime  as  Plots  5,  and  560  lbs.  sulphate  of  s 

(reduced  to  366  lbs.  in  the  sixteenth  and  subsequent  seasons). 
Plots  13  (a  and  h). — 200  lbs.  each,  sulphate  and  muriate  of  ammoi 

supcrphosi)hato  of  lime  as  Plots  5,  and  300  lbs.  sulphate  of  po 

(reduced  to  200  lbs.  in  the  sixteenth  and  subsequent  seasons). 
Plots  14  (a  and  h). — 200  lbs.  each,  sulphate  and  muriate  of  ammo 

superphosphate  of  lime  as  Plots  5,  and  420  lbs.  sulphate  of  magm 
'   (reduced  to  280  lbs.  in  the  sixteenth  and  subsequent  seasons). 
Plot  9  a. — 550  lbs.  nitrate  of  soda,  and  mixed  mineral  manure 

Plots  5  (only  475  lbs.  nitrate  in  the  ninth,  and  276  lbs.  in 

tenth  and  eleventh  seasons,  and  no  mineral  manure  in  the  nij 

jcnth,  and  eleventh  seasons,  commencing  only  in  the  twelfth). 
Plot  9  6. — 550  lbs.  nitrate  of  soda  alone  (only  476  lbs.  in  the  m 

season). 
Plot  15  a. — ^Mixed  mineral  manure,  as  Plots  6  (but  with  200 

'vdrochloric  instead   of  150  lbs.  sulphuric  acid),  tfnd  400  '. 

»ulphate  of  ammonia. 
K^of    <  7,     i\fijA<?   TninAi^  manure,  as  Plots  5  (but  with  200 
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imboehlorio  instead  of  150  lbs.  snlphnric  acid),  300  Ihs.  snlphate 
€1  ammonia,  and  500  lbs.  rape-caka 
Plot  19.— 200  lbs.  bohe-ash,  200  lbs,  hydrochloric  acid,  300  lbs.  sid- 
phftte  of  ammonia,  and  500  lbs.  rape-cake. 

The  sulphates  of  potass,  soda,  and  ammonia,  the  muriate  of 
ammonia,  and  the'  nitrate  of  soda,  were  the  ordinary  articles  of 
commerce  passing  under  those  names ;  the  sulphate  of  magnesia 
wai  Epiom  salts.  In  the  following  Tables,  and  discussion,  the 
term  "ammoniarsalts"  will,  for  brevity,  be  employed  to  desig- 
Mte  the  equal  mixture  of  the  sulphate  and  muriate  of  ammonia. 

The  only  exception  to  the  a'bove  statement  of  manuring  for 
each  of  the  last  12  years  is,  that  in  the  first  two  of  them,  namely, 
1852  and  1853  (and  also  in  the  immediately  preceding  year, 
185^1),  chloride  of  sodium,  or  common  salt,  at  the  rate  of  3  cwts. 
per  acre  per  annum,  was  applied  to  Plot  16  a,  in  addition  to  the 
mimires  enumerated  above  for  that  plot 

In  the  few  comments  which  now  follow  on  the  produce  of  each 
Kparate  season,  with  the  view  of  showing  the  varying  effects  of 
one  and  the  same  manure  according  to  season,  but  little  reference 
wiU  be  made  either  to  the  varying  condition  of  the  different  plots 
doe  to  the  varying  character  of  the  manuring  during  the  pre- 
ceding eight  years,  or  to  that  attributable  to  use  of  the  same 
i&umre  year  after  year  on  the  same  land  ;  leaving  the  important 
question  of  the  limit,  or  degree,  of  the  effect  of  accumulation  or 
exhaustion  from  previous  manuring  and  cropping  on  the  pro- 
duce of  succeeding  seasons,  for  entirely  separate  consideration 
further  on. 

Ninth  Season,  1851-52. 

October  (1851)  was,  for  the  most  part,  fine  and  mild  ;  No- 
vember fine,  but  very  cold ;  December  less  severe ;  January  and 
February  (1852)  mild,  with  a  good  deal  of  rain ;  March  dry  and 
clear,  but  cold  and  frosty  ;  April  dry,  with  some  hot  sun,  but  a 
P>od  deal  of  cold  east  wind  ;  May  variable,  but  with  a  good  deal 
^cold  east  wind  ;  June  very  wet  and  cold;  July  very  hot,  with 
•ereral  heavy  thunderstorms  ;  August,  fine  at  the  beginning,  very 
Wet  in  the  middle,  and  fine  and  hot  at  the  end  ;  September,  fine 
^til  the  6th,  when  there  was  a  heavy  thunderstorm,  with  a  good 
deal  of  rain,  the  rest  of  the  month  being  variable,  with  pre- 
^ling  low  temperatures,  but  upon  the  whole  not  unfavourable. 
In  June  the  dew-point  was  below,  but  the  degree  of  humidity 
rf  the  air  slightly  above  the  average ;  in  July  the  dew-point 
Wai  above,  but  the  degree  of  humidity  considerably  below  the 
•▼erage;  and  in  August  and  September  both  dew-point  and 
dfltree  of  humidity  were  notably  below  the  average. 

lie  winter  was,  therefore,  upon  the  whole,  favourable ;  the 
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spring  dry,  cold,  and  backward ;  the  early  summer  lainy 
cold,  and  die  maturing  period  variable,  with  a  good  deal  of 
weather,  and  some  heavy  storms. 

The  wheat-crop  was  reported  to  be  generally  not  deficieo 
bulk,  but  in  many  districts  much  blighted,  mildewed,  and  grc 
the' result  being  a  yield  considerably  below  the  average. 

In  the  following  Table  is  given  such  a  selection  of  the  ex] 
mental  results  as  will  best  illustrate  the  influence  of  the  se 
on  the  productive  effects  of  the  different  descriptions  of  ma 
employed;  and  all  future  summaries  given  to  illustrate 
characters  of  the  seasons  will  relate  to  the  produce  of  the  i 
plots. 

Table  IX. — Summaby  of  the  Results  of  the  Ninth  Seasoit,  1851-2 


rRooDCS  rsB  AcBM,  kc 

Makubrb. 

i      DrettedCora. 

Total 
Com. 

((^lantiUes  per  Acre.) 

QuanUty. 

Weight 
BJS.L 

1 

Unmanured  (Plot  3)      

Bush.  Pks. 
13     dj 

27  2t 
21     3J 

16     3} 

19  2 

20  3i 
1  26     3 

!  27    2 

28  1} 

1 

lbs. 
56*6 
58-2 
55*9 

67-4 
56*4 
57-5 
55'^ 
55-9 
54-7 

Um. 

860 
1716 
1320 

1052 
1177 
1294 
1629 
1675 
1747 

14  tons  Farmyard  Manure  (Plot  2) 

400  lbs.  Ammonia-salts  alone  (Plot  10a)     ..      .. 
Mixed  Mineral  Manure  alone  (mean  of  Plots  5a) 

and  56)        1 

Mixed  Mineral  Manure,  and  100  lbs.  Ammonia-1 

salts  (mean  of  Plots  21  and  22)       / 

Mixed  Mineral  Manure,  and  200  lbs.  Ammonia-^ 

salts  (mean  of  Plots  Ga  and  66)        j 

Mixed  Mineral  Manure,  and  400  lbs.  Ammonia-) 

salts  ^mean  of  Plots  7a  and  76)        / 

Mixed  Mineral  Manure,  and  600  lbs.  Ammonia- 1 

salts  (mean  of  Plots  Sa  and  86)        / 

Mixed  Mineral  Manure,  and  800  lbs.  Ammonia-\ 

salts  (mean  of  Plots  16a  and  166) / 

•' 

The  unmanured  produce  of  grain  was  the  lowest  jet  obta 
and  below  the  average  of  the  20  years.  The  effect  of  a  g 
amount  of  ammonia-salts,  whether  alone  or  in  conjunction 
mineral  manure,  was  very  much  below  the  average,  especial 
far  as  the  production  of  grain  was  concerned,  and  wn^re  '. 
quantities  were  used.  Even  the  produce  of  straw  was 
siderably  below  the  average  obtained  under  like  conditio 
manuring ;  but  much  more  so  where  the  small  than  wher 
large  amounts  of  ammonia-salts  were  employed.  The  w< 
per  bushel  of  dressed  com  was  also  throughout  very  low, 
especially  so  in  the  case  of  the  heavier  crops. 

Upon  the  whole,  the  produce  of  the  experimental  field  wa 
worst  yet  obtained. 
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Tenth  Season,  1852-3. 
« 
October  and  November  (1852)  were  very  wet,  and,  the  latter 
month  particularly,  very  unseasonably  warm ;  December  and  the 
first  half  of  January  (1853)  were  also  unseasonably  mild  with  a 
good  deal  of  lain ;  the  rest  of  January,  February,  and  March, 
were  very  cold  with  a  good  deal  of  east  and  north-east  wind,  and 
some  snow ;  April  and  May  were  for  the  most  part  cold  and 
wet,  with  the  exception  of  a  short  period  in  the  middle  of  each 
month ;  June  variable,  with  a  good  deal  of  rain  and  cold  wind  ; 
the  greater  part  of  July  was  excessively  wet  with  low  tempera- 
tures, but  the  end  of  >  the  month  and  the  beginning  of  August 
were  fine ;  the  remainder  of  August  and  September  were  dull, 
uisetded,  wet,  and  cold.  Both  the  dew-point  and  degree  of 
humidity  of  Ae  air  were  generally,  and  especially  the  latter, 
sometimes  considerably  below  the  average  in  June,  July,  August, 
and  September. 

In  consequence  of  the  very  unfavourable  seed-time  the  breadth 
of  land  under  wheat  was  much  reduced,  and  the  crop  of  1853 

was  reported  to  be  far  inferior  to  that  of  any  season  for  many 

yews  list 

In  uie  experimental  field  it  was  found  impossible  to  work  the 

land,  and  sow  the  manures  and  seed,  until  February  and  March, 

1853.    The  following  is  an  abstract  of  the  results  obtained  from 

^is  spring-sown  crop  : — 

Table  X. — Summaby  of  the  Results  of  the  Tenth  Season,  1852-3. 


Hanubes. 
(Qaantities  per  Acre.) 


Produce  per  Acre,  &c. 


Dressed  Corn. 


Quantity. 


:} 


10 


Unttioured  (Plot  3)      

1*  tons  Farmyard  Manure  (Plot  2)     . .      , 

JW  lbs.  Ammonia-salts  alone  (Plot  10a)    . .      . . 

™«1  Mineral  Manure  alone  (mean  of  Plots  5a 

Jf^^^)        , 

*"Xed  Mineral  Manure,  and  100  lbs.  Ammonia- )     , , 

*lt8  ^mean  of  Plots  21  and  22)        J '    '  ^ 

***ed  Mineral  Manure,  and  200  lbs.  Ammonia-l     ,q 

•Its  (mean  of  Plots  6a  and  66)       /|    ^^ 

**«!  Mineral  Manure,  and  400  lbs.  Ammonia-!    ,,» 

•Its  ^mean  of  Plots  la  and  76)        /|l  '*'* 

■"^ed^Mineral  Manure,  and  600  lbs.  Ammonia- i| 

•its  (mean  of  Plots  8a  and  86)        j; 

*"*«d  Mmeral  Manure,  and  800 lbs.  Ammonia-)' 

•Iti  (mean  of  Plots  16a  and  166) J , 


Bush.  Fks. 
5 
19 
9 


23 


25 


3i 

oi 

3i 

OJ 

n 

2i 

n 


Weight 

per 
Bushel 


Total 
Com. 


lbs. 
45-9 
51*1 

48-6 

48-6 
49-8 
51-5 
52 -0 
51'8 
52-3 


lbs. 

359 

1120 

642 

•  599 
673 
1030 
1363 
1386 
1517 


Straw 

and 

Chaff. 


lbs. 
1413 
3372 
2049 

2040 
2021 
2788 
3738 
3947 
4962 
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Bad  as  was  the  result  obtained  in  the  experimental  field  in 
1852,  it  was  very  much  worse  in  1853  ;  indeed,  it  was,  i9  the 
latter  year,  the  worst  in  almost  every  particular  throughout  4® 
whole  20  years  of  the  experiments. 

Without  manure,  with  farmyard  manure,  and  with  the  diflfepen* 
artificial  manures,  the  produce  of  grain  was  considerably  lc**» 
and  the  quality  worse,  than  in  any  other  year.    The  season  w^ 
very  unfavourable  for  the  action  of  ammonia-saltB^  especially  ^ 
far  as  the  production  of  grain  was  concerned;   though,  as  ^^ 
1852,  there  was  a  considerable  growth  of  straw  under  the  iiifl«^' 
ence  of  the  heavier  ammoniacal   dressings.      The  weight  p^^ 
bushel  of  dressed  com  was  extraordinarily  low  ;  being  in  sevens 
instances  below,  and  in  none  much  above  50  lbs. 

Eleventh  Season,  1853-4. 

The  latter  end  of  October,  and  November  (1853),  were  genfr-"*^ 
rally  favourable;  December,  and  January  and  February, (1854)^^ 
were  upon  the  whole  unusually  severe,  with  a  good  deal  d  tiDOw^0 
excepting  that  the  middle  and  latter*  part  of  January,  and  thi^^ 
end  of  February,  were  comparatively  mild  and  fine ;  March  and^ 
the  greater  part  of  April  were  very  fine,  but  at  the  end  of  the^ 
latter  month  there  was  unusually  severe  frost  for  the  period,  and.--' 
a  good  deal  of  cold  north  wind ;  May  was  variable,  generally 
cold,  and  backward,  with  a  good  deal  of  rain  ;  June  was  gene- 
rally fine,  but  cold  ;  the  first  half  of  July  was  also  cold  with  a 
moderate  amount  of  rain,  then  came  a  week  or  two  of  fine  hot 
weather,   which    was  succeeded    by   thunder-storms   and   heavy 
rain  ;  the  beginning  of  August  was  wet,  the  middle  fine  though 
not  warm,   but   the  end   dry  and  hot;    September  was  almost 
throughout  fine  and  favourable  for  getting  in  the  crops,  with 
high  day,  though  low  night  temperatures.     In  June,  July,  August^ 
and  September,  the  dew-point  was  below  the  average ;  and  the 
degree  of  humidity  of  the  air  was,  in  June  above,  in  July  abouty 
and  in  August  and  September  below  the  average. 

Upon  the  whole,  then,  the  period  of  seed  time  had  been 
favourable ;  the  winter  was  unusually  severe ;  the  early  spiing 
favourable,  but  succeeded  by  cold  and  unseasonable  weadier  untU 
the  middle  of  July,  from  which  time,  however,  until  harvest,  the 
period,  though  changeable,  embraced  some  fine  maturing  and 
harvest  weather. 

With  these  characteristics,  by  no  means  continuously  favour* 
able,  the  harvest  of  1854,  though  late,  was,  particularly  so  fiar 
as  wheat  was  concerned,  one  of  the  largest  yield  per  acre  for 
many  years  past. 
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Am  the  SoUowmg  summaiy  will  show,  the  prodace  of  the 
qgperimental  £eld  quite  bore  oat  this  character, 

Tailb  XI. — SuMMABT  of  the  Results  of  the  Eleventh  Season,  1853-4. 


PROOWat  PEE  ACEK,  Jta 

Kakubeb. 

DreiscdCora. 

Total 
Com. 

(QaanttUeapwAoe^ 

QusnUty. 

Weight 

per 
BuibeL 

Straw 

and 

fibaff. 

4 

^iHUUHtfin  (Plot  8}                             ••     ••* 

1«  tan  F^urmTard  Manure  (Plot  2)     

^>0  lbs.  Ammonia-salts  alone  (Plot  10a)    . .     . . 
Ji^ixed  Mineral  Mannre  alone  (mean  of  Plots  5a\ 

^«^56)        / 

'K^^td  Mineral  Manure,  and  100  lbs.  Ammonia-) 

inats  rmean  of  Plots  21  and  22)        / 

'^Ued  Mineral  Manare,  and  200  lbs.  Ammonia-^ 

•dn  (mem  of  Plots  6a  and  66)      :  .,      ..     ..f 
AAzed  Mineral  Manare,  and  400  lbs.  Ammonia-\ 

^•alts  (mean  of  Plots  7a  and  76)        / 

nixed  Mineral  Manure,  and  600  lbs.  Ammonia- 1 

^^•ilti  (mean  of  Plots  8a  and  86)        / 

•Used  Minefal  Manure,  and  800  lbs.  Asnmonia-) 

salts  (mean  of  Plots  IGa  and  166) / 

Biub.  Pks. 
21     0} 
41     Oi 
34     1} 

24    0| 
81     3j 
34     0} 
45     2 
48     2i 
40    3} 

lbs. 
60-6 
62-5 
60-5 

61-3 

61-1 

61-8 

61-8 

61'6. 

61'7 

1359 
2675 
2211 

1555 
2012 
2213 
29  7 
3137 
3262 

lbs. 
2137 
4450 
3697 

2512 
3390 
3950 
5550 
6126 
6669 

Thosi  the  experimental  wheat-crop  of  1854,  the  eleventh  in 
•Accession  on  die  same  land,  was  by  far  the  best  hitherto  ob- 
"^^ined,  and   nearly  the   best   throughout   the   20  years.      The 
height  of  grain  per  acre  was  generally  more  than  double  that  of 
the  bad  season  of  1853  under  parallel  conditions  of  manuring :  it 
^as  about  equal  to  that  of  1857 ;  and  not  far  short  of  that  of  the 
^traordinafy  season  just  past,  1863.     In  weight  of  straw,  indeed, 
^  crop  of  1854  far  exceeded  that  of  1857,  and  nearly  ap- 
proached that  of  1863.     The  weight  per  bushel  of  dressed  corn 
^s  also   considerably  above  the  average,  above  that  of  1857, 
^  little  short  of  that  of  1863.     The  crop  was,  then,  upon  the 
^hole,  far  above  the  average  in  quantity  both  of  corn  and  stmw, 
^  in  quality  of  the  former, 

The  produce  of  com  per  acre  by  ammonia*6alts  alone,  although 
It  Wag  the  tenth  year  of  their  application  on  the  same  plot 
^thout  mineral  manure,  was  greater  than  in  any  preceding  year ; 
^  as  will  be  seen  further  on,  the  increase  obtained  for  a  given 
^ount  of  ammonia  supplied,  was,  throughout  the  plots,  con- 
siderably more  than  in  the  average  of  seasons.  And,  notwith- 
st^iidiiig  the  season  was  so  favourable  for  the  action  of  nitrogenous 
"■^ures,  it  was  even  better  than  the  rival  years  of  1857  and 
*^  for  the  development  of  the  unmanured,  and  only  mineral- 
^■^•nMed  crops. 
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Upon  the  whole,  then,  t;onsistently  with  {he  character  of  **^® 
crop  over  the  country  generally,  the  experimental  wheat-crop  ^} 
1854  was  as  remarkable  for  superiority  in  almost  every  J^^' 
cular,  both  of  quantity  and  quality,  as  diat  of  1853  had  heeB  ^ 
the  opposite  direction. 

Twelfth  Season,  1854-5. 

The  autumn  of  1854  was,  upon  the  whole,  fine  and  season 
able ;  December,  and  the  first  half  of  January  (1855),  were  fii> 
and  generally  mild.  Then  came  severe  frost  and  deep  snow,  tf^ 
the  frost,  with  occasional  snow,  rain,  and  thaw,  lasted  widi  mote  o 
less  severity,  through  February  and  March.  The  beginning  90€ 
end  of  April  were  also  cold  and  frosty,  and  the  month  was  mori 
or  less  windy  throughout,  with  dry  east  winds  at  the  close.  Ma) 
and  June  were  for  the  most  part  very  cold  and  dry,  with  the  excep- 
tion of  a  short  interval  in  the  middle  of  that  period,  and  the  end 
of  June,  which  was  very  hot ;  July  was  very  variable  with  man] 
fine  hot  days,  but  with  severe  thunder-storms,  and,  upon  tihi 
whole,  a  great  excess  of  rain.  The  beginning  of  August  wa 
also  wet,  but  the  remainder  of  the  month  was  fine ;  Septembe 
also  was  fine,  but  cool.  In  June,  August,  and  September,  boti 
the  dew-point  and  the  degree  of  humidity  of  the  atmospher 
ranged  low,  but  in  July  both  were  somewhat  in  excess  of  th 
average. 

Thus,  the  latter  part  of  the  winter,  and  the  early  spring,  wer 
extremely  severe  ;  the  remainder  of  the  spring  and  the  earl 
summer  cold  and  dry ;  July  was  very  variable,  with  a  great  det 
of  rain,  and  a  rather  humid  atmosphere;  but  the  maturin 
and  harvest  periods  were  more  favourable.  With  these  chf 
racters  of  season,  the  wheat^rop  of  1855  was  reported  to  h 
much  less  abundant  than  that  of  1854,  and  the  quality  ver 
various. 

The  experimental  crops  without  manure,  by  farmyard  manun 
by  mineral  manure  alone,  and  by  mineral  manure  in  conjunctio 
with  the  smaller  amounts  of  ammonia-salts,  were  fully  equi 
to  the  average  of  the  12  years  in  amount  both  of  grain  an 
straw;  but  those  grown  under  the  influeoce  of  the  heavic 
ammoniacal  dressings  were  below  it  in  both  respects.  Th 
proportion  of  com  to  straw,  and  the  weight  per  bushel  c 
dressed  corn,  were  both  rather  over  than  under  the  averag 
of  the  12  years.  So  far  as  the  experimental  plots  were  coo 
cemed,  therefore^  the  season  of  1855  was  of  average  produc 
tiveness  with  ^moderate  manuring,  but  it  was  unfavourable  fc 
high  manuring,  and  for  the  groytrth  and  maturation  of  larg 
crops. 
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The  following  Table  shows  the  character  of  the  results  ob- 
tained in  the  experimental  field : — 

Table  XIT.— Summary  of  the  Results  of  the  Twelfth  Season,  1854-5. 


• 

Pbowjcb  PKtt  AcBs;  4o. 

MANUBEa. 

DreBaedCom. 

Total 
Com. 

(QcumUUea  per  Acre.) 

QoanUty. 

Weight 

per 
Bushel. 

Straw 
and 
ChafL 

nuttomcd  (Plot  3)       

Bush.  Fks.      Ibe. 
17     0        '^0*9 

lbs. 
1072 
2237 
1285 

1150 
1543 
1782 
2111 
2031 
2108 

lbs. 
1787 

U  tool  Pirmyard  Manure  (Plot  2) 

40O  lbs.  Ammonia-salU  alone  (Plot  10a)    . .     . . 
Aizcd  Mineral  Manure  alone  (mean  of  Plots  5a  1 

ttd56)        /. 

Mixed  Mineral  Manure,  and  100  lbs.  Amtoonia-\; 

wilts  (mean  of  Plots  21  and  22)        / 

wed  Mineral  Manure,  and  200  lbs.  Ammonia-\! 

•»Jti(nH!toofPlots6aand66)        / 

wed  Mineral  Manure,  and  400  lbs.  Ammonia-\; 

«rfte  (mean  of  Plots  7a  and  76)        ..     ..      ../ 

™«d  Mineral  Manure,  and  600  Ibfc  Ammonia-) ! 

lUts  (mean  of  Plots  8a  and  86)        , f 

Mixed  Mineral  Manure,  and  800  lbs.  Ammonia- )> 

»lti  (mean  of  Plots  16a  and  166)    ..      ..      ..  / 

34     2} 
19     3f 

18     \\ 
24     2i 
28     0 
33     0 

31  2 

32  32 

620 
67-1 

60-0 
60-5 
606 
59- 5* 
58-8 
58-2 

3845 
2512 

1820 
2438 
2937 
4035 
4090 
4763 

Thirteenth  Season,  1855-6. 

In  October  (1855)  a  great  deal  of  rain  fell ;  November  was 
generally  fine,  but  cold.  The  greater  part  of  December  was 
e^mely  cold,  with  severe  frosts,  some  snow,  and  piercing  east 
^'^nids,  but  the  end  of  the  month  was  warm.  January  (1856) 
^  very  variable,  but,  upon  the  whole,  mild,  as  was  also 
A^ebruary  ;  March  dry  and  cold,  with  piercing  north-east  winds ; 
•^pril  and  May  generally  cold,  and  May  particularly  very 
'^^t;  June  and  July  changeable  as  to  temperature,  with  little 
^%  and  frequently  very  cold  nights  until  nearly  the  end  of  the 
^*tter  month,  which,  with  the  beginning  of  August,  was  fine 
^d  hot ;  then  came  heavy  thunder-storms  with  excessive  jain, 
^t  the  end  of  August,  and  the  first  half  of  September,  were 
^  afler  which  again  succeeded  thunder-storms  and  heavy  rain ; 
*nd  the  temperature  was  generally  low  throughout  the  month, 
^e  mean  dew-point  and  degree  of  humidity  were  above  or 
*Dout  the  average  in  June,  July,  and  August,  and  somewhat 
"^W  it  in  September. 

Thus,  the  winter  was  upon  the  whole  mild ;  the  early  spring 
^  and  cold,  and  the  remainder  cold  and  wet ;  the  early  summer 
^  and  changeable,  then  came,  a  short  interval  of  fine  and  hot 
^••Wier,  succeeded,  about  the  ripening  period,  by  very  heavy 
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rains,  and  prerailing  low  temperatures.     The  harvest  period  ws» 
also  generally  wet  and  unfavourable,  especially  in  the  later  districtti 

The  extent  of  land  under  wheat  was  reported  to  be  oonsidenibly 
above  the  average,  and  shortly  before  harvest  the  opinion  p^ 
vailed  that  the  crop  would  be  of  more  than  average  prodoC* 
tiveness;   but   owing   to   the    unfavourable   harvest  weather   • 
considerable  proportion  of  it  was  badly  got  in* 

The  following  results   were    obtained  in   the   experiment^' 
field  :— 

Table  XIII.— StnocABT  of  the  Results  of  the  TmBTEEKTH  SSASOir,  1866^ 


Makubss. 
(QoaaUtiet  per  Acre.) 


Dressed  Com. 


QntDti^. 


Weight 
per 


ToML 
OuOk 


Unmantired  (Plot  3)      

14  tons  Farmyard  Manure  (Plot  2)     ..      ..    .«. 
400  lbs.  Ammonia-salts  alone  (Plot  10a)     .. 
Mixed  Mineral  Manure  alone  (mean  of  Plotd  5a) 

and  56)        / 

Mixed  Mineral  Manure,  and  100  lbs.  Ammonia-) 

salts  (mean  of  Plots  21  and  22)        j 

Mixed  Mineral  Manure,  and  200  lbs.  Ammonia-) 

salts  (mean  of  Plots  6a  and  66)        J 

Mixed  Mineral  Manure,  and  400  lbs.  Ammonia-) 

salts  (mean  of  Plots  7a  and  76)         ] 

Mixed  Mineral  Manure,  and  600  Ibt.  Ammonia-) 

salts  (mean  of  Plots  8a  and  86)        / 

Mixed  Mineral  Manure,  and  800  lbs.  Ammonia-) 

salts  (mean  of  Plots  16a  and  166) ] 


Bosk  Pks. 
14    2 
86     U 
24    of 

19    2i 

22     H 


27 
36 
39 
37 


lbs. 
64-3 
58*6 
55-6 

56*3 
67-9 
58*3 
97'8 
67-0 
58*6 


892 
2277 
1505 

1207 
1375 
1736 
2278 
2454 
2488 


1558 
4817 
2818 

2067 
2514 
3072 
4479 
8186 
64M 


The  quantity  of  com  per  acre,  excepting  on  the  unmanure 
plot,  was  fully  equal  to,  and  that  of  the  straw  rather  over,  th 
average  of  the  last  12  of  the  20  years.  But  the  crop  was  unevenl 
and  badly  ripened,  and  the  weight  per  bushel  was  low.  Th 
season  was,  indeed,  not  unfavourable  to  quantity  of  produce ;  anc 
so  far,  to  a  fair  average  productiveness  under  the  influence  c 
liberal  manuring ;  but  it  was  unfavourable  for  the  full  deTeIo| 
ment  and  the  maturation  of  the  grain. 

Fourteenth  Season,  1856-7. 
The  latter  part  of  October  and  a  great  portion  of  Novembc 
(1856)  were  fine  and  seasonable,  but  the  end  of  November  an 
beginniing  of  December  were  unusually  severe  :  then  came  a  shoi 
period  of  very  mild  weather,  with  a  good  deal  of  rain,  foUowe 
with  fine  frosty  weather ;  liie  quarter  having  been  marked  h 
rapid  variations  of  pressure,  and  extreme  changes  of  temperature 
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In  Januarj  (1857)  there  was  a  good  deal  of  rain,  and  the  greater 
pvt  of  the  month  was  mild ;  but  it  became  colder^  with  frost 
tod  snow  at  the  end  of  the  month  and  the  beginning  of  February. 
The  remainder  of  Februair,  and  March,  were  very  dry,  with 
iugli  barometer,  frequent  snarp  frosty  nights,  and  cold  easterly 
windi.  In  April  there  was  more  rain,  but  also  a  good  deal  of 
fine  though  cold  weather.  May  was  fine,  with  a  good  deal  of 
▼ay  warm  weather,  and  but  little  rain.  In  June  there  was  a 
good  deal  of  fine  and  hot  weather,  but  there  were  also  several 
thunder-storms,  with  heavy  falls  of  rain,  which  were  much  needed, 
and  thoroughly  penetrated  the  soil.  During  July  the  weather 
wag  generally  fine,  and  occasionally  very  hot,  with  much  less 
than  the  usual  amount  of  rain.  In  August  there  were  several 
thunder-storms  with  heavy  rain,  but  otherwise  the  weather  was 
fc»  and  remarkably  hot  In  the  early  part  of  September  a  good 
deal  of  rain  fell,  but  the  remainder  of  the  mondi  was  fine,  and 
^  temperature  was  pretty  uniformly  rather  above  the  average* 
h^  Jone,  July,  and  August,  though  the  dew-point  ranged  some- 
what high,  the  temperature  did  so  in  a  greater  degree,  so  that  the 
atmosphere  was  drier  than  usual. 

The  winter,  excepting  in  the  early  part,  was  therefore  generally 
^^ ;  the  spring  was  less  so,  with  a  good  deal  of  dry  weather, 
hot  with  a  sufficiency  of  rain  in  April.  The  summer  was  for 
tte  most  part  hot,  with  a  dry  atmosphere,   but  with  genial  and 

Ctiful  rains  in  June  and  the  beginning  of  August ;  and  the 
est  period  was  generally  favourable. 

Table  XIV.— Summary  of  the  Results  of  the  Fourteeitth  Season,  1856^7. 


Pboducb  pes  Acsz,  Jto. 

Makures. 

Total 
Com. 

• 

(QoanUtles  per  Acre.) 

Quantity. 

Weight 

per 
Bushel. 

Straw 

and 

Chaflf. 

}^»i»«iiired  (Pk>t  8)      

]f  tons  parmyard  Manure  (Plot  2) 

2^  lbs.  Arnmonia-salts  alone  (Plot  10a)    . .      . . 
*^  Mineral  Manure  alone  Cmean  of  Plots  5a\ 

,,*^56)         ^ / 

■ixed  Mineral  Manure,  and  100  lbs.  Ammonia-\ 

••ns  (mean  of  Plots  21  and  22)        / 

**^  Mineral  Manure,  and  200  lbs.  Ammonia- \ 

^ttrineanofPk>tfl6aand66)         / 

**ji  Mineral  Manure,  and  400  lbs.  Ammonia-1 

•Its  (mean  of  Plots  7a  and  76)        . .      ;.      . .  ( 
'^iti  Mineral  Manure,  and  600  Iba.  Ammoniar\ 

<>llll(M«mofPlote8aand86)        / 

^^  Ifineral  Manure,  and  800  lbs.  AmmoniaO 

>Vl(iMBn  of  Plots  16a  and  166) / 

Bush.  Pks. 
19     3i 
41     Of 
29     0| 

23     3 
23     2\ 
35     li 
44     3i 

48  1 

49  1} 

58-3 
GO-4 
58-0 

58-9 
60-6 
59'9 
60-4 
60-7 
60-6- 

lbs. 
1236 
2587 
1816 

1461 
1515 
2202 
2842 
3094 
3163 

lbs. 
1577 
3323 
2392 

1676 
1811 
2757 
3786 
4374 
469& 
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The  extent  of  land  under  wheat  was  reported  to  be  less  than 
1856 ;  but  throughout  the  summer  the  crop  promised  extrem 
well,  and  after  harvest  it  was  estimated  to  have  been  anasufl 
productive. 

The  character  of  the  experimental  wheat-crop  of  1857  was 
many  points  remarkable,  and  accorded  well  with  the  estima 
formed  oif  the  crop  over  the  country  generally.  The  amount  of  gn 
produce  (com  and  straw  together)  fell  considerably  short  of  d 
of  either  1854  or  1863,  and  did  not  exceed  that  of  several  otii 
years  of  much  inferior  yield  of  grain  ;  but  the  proportion  of  co 
to  straw  was  unusually  high,  being  only  surpassed  among  tl 
experimental  seasons  in  1854,  and  about  equalled  in  1846  ai 
1849,  though  in  neither  of  these  two  years  was  the  amount 
produce  per  acre  at  all  equal  to  that  of  1857.  The  quantity 
straw  was,  in  fact,  even  below  the  average,  considerably  k 
than  the  amount  of  1854,  and  still  more  below  that  of  186 
But  the  produce  of  grain,  especially  under  the  influence  of  hi( 
nitrogenous  and  mineral  manuring,  was  almost  identical  wi 
that  of  1854,  the  two  seasons  standing  in  this  respect  second  on 
to  1863 ;  whilst,  both  without  mafiure,  and  '  wim  mixed  minei 
manure  alone,  the  yield  of  1857  even  exceeded  that  of  the  exti 
ordinary  season  just  passed  (1863), 

It  was,  however,  especially  where  the  large  amounts  of  ai 
monia-salts,  in  conjunction  with  the  mineral  manure,  W€ 
employed,  that  the  tendency  to  the  production  of  grain  rati 
than  of  straw  was  in  1857  so  marked,  and  so  much  above  t 
average.  It  is  further  worthy  of  remark,  that  both  in  1854,  whi 
was  the  eleventh  season,  and  in  1857,  which  was  the  fourteer 
season  of  wheat  on  the  same  land,  the  unmanured  produ 
amounted  to  about  20  bushels,  that  by  farmyard  manure  to  ab( 
4J.  bushels,  and  that  by  the  heaviest  artificial  manuring  to  witl 
a  fraction  of  50  bushels  per  acre. 

Fifteenth  Seasariy  1857-8. 

October,  November,  and  December  (1857)  were,  upon  t 
"vhole,  very  mild,  with  unusually  little  ram  during  the  two  lat 
Tionths.  January  (1858)  was  also  very  dry,  and  during  the  1 
-ortnight  cold,  with  north  wind  and  sharp  frost.  February  n 
'^so  generally  cold,  with  a  fair  amount  of  rain,  and  some  snow 
ne  earlier  part,  and  sharp  frosts  and  easterly  wijids  in  the  lat 
)art  of  the  month.  In  March  there  was  little  rain,  but  fix: 
-aow,  and  strong  easterly  winds  in  the  earlier  part  of  the  mon 
Tie  beginning  of  April  was  cold,  but  most  of  the  remainder  fii 
•nd  even  hot,  and  a  moderate  amount  of  rain  fell  in  the  beg: 
^ing  pnd  end  of  the  month ;  it  was  also  cold  in  the  beffinni 
*    VIb>    Sut  fin<     dry   and  hot  towards  the  end,  thou^  wi 
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beavy  showers,  and  about  an  average  fall  of  rain  during  the 
moDth.  June  was  upon  the  whole  very  fine,  dry,  and  hot,  with 
some  heavy  thunder-showers,  but  much  less  than  the  average 
amoQnt  of  rain.  In  July  there  was  much  more  rain,  and  the 
weather,  though  variable,  was  still  upon  the  whole  fine  and  hot. 
August  and  September  were  very  fine,  with  much  less  than 
the  average  fall  of  rain.  Throughout  the  quarter  ending  with 
September,  as  also  in  June,  the  degree  of  humidity  of  the  atmo- 
iphere  ranged  notably  lower  than  usual 

There  was,  therefore,  during  the  winter,  spring,  and  summer 
of  1857-8,  upon  the  whole,  much  less  than  the  usual  amount  of 
rain;  though  in  February,  April,  May,  and  July,  there  were  fair 
Amounts.  The  air  was  also  generally  less  humid  than  usual 
Awughout  the  summer.  The  temperature,  too,  was  generally 
above  the  average  throughout  the  spring  and  summer  months, 
whilst  June  was  unusually  hot. 

Early  in  the  summer  fiie  appearance  of  the  wheat-plant  was 
generally  that  of  gpreat  luxuriance,  promising  a  bulky  crop.  Owing 
to  the  prevailing  dry  and  warm  weather  of  June  the  harvest  was 
very  early,  and  the  months  of  August  and  September  were  favour- 
able both  as  to  dryness  and  temperature.  The  reports  indicated 
a  crop  fully  if  not  above  the  average,  though  by  no  means  equal 
to  the  extraordinary  one  of  the  immediately  preceding  season. 

The  following  Table  shows  the  character  of  the  results  in  the 
c^imental  field  :— 

Table  XV.— Summary  of  the  Kesults  of  the  Fifteenth  Season,  1857-8. 


Maxureb. 

(Quantities  per  Acre.) 


['Wnanured  (Plot  3)      

]*toiw Farmyard  Manure  (Plot  2) 

jW  lbs.  Ammonia-salts  alone  (Plot  10a)     . .      . . 
*xed  Mineral  Manure  alone  (mean  of  Plots  5a 
•ndsi,)..      .,    , ^ 

***«i  Mineral  Manure,  and  100  lbs.  Ammonia-^ 

«its  (mean  of  Plots  21  and  22)        / 

■^«i  Mineral  Manure,  and  200  lbs.  Ammonia- V 

Jtltg  (mean  of  Plots  6a  and  66)         J 

*««d  Mineral  Manure,  and  400  lbs.  Ammonia-^ 

«J^  (mean  of  Plots  7a  and  76)        / 

™^  Mineral  Manure,  and  6U0  lbs.  Ammonia-) 

•hi  (mean  of  Plots  8a  and  86)        / 

'BlCd  Mineral  Manure,  and  800  lbs.  Ammonia-) 
ldti(]Bean  of  Plots  16a  and  166) / 


PRODUCK  FEB  ACRE,  &C. 


Dressed  Com. 


Quantity. 


Bush.  Pks. 

18  0 

38  3i 

22  3^ 

18  3i 

23  1 
28  3J 

39  Oi 
41  3J 
41  3} 


Weight 

per 
Bushel. 


lbs. 
60-4 
62*6 
59*6 

Gl-4 


Total 
Com. 


lbs. 
1141 
2512 
1439 

1207 


I 
Gl-5   1493 


61-1 
62-1 
61'8 
62- 1 


1834 
2490 
2678 
2710 


Straw 

and 

Chaff. 


lbs. 
1670 
3837 
2130 

1588 
2277 
2645 
4029 
4667 
480S 
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With  the  moderate  dressings  the  quantity  of  gross  produce  per 
acre  (corn  and  straw  together)  was  rather  below  the  average  of 
the  12  years ;  but  with  the  nigher  manuring  it  was  generally 
equal,  and  sometimes  above  it.  The  quantity  of  straw  was  pretty 
uniformly  below  the  average  under  parallel  conditions  of  ma- 
nuring; but  the  produce  of  grain  was  generally  above  it|  and  th^ 
more  so  the  higher  the  manuring.  The  proportion  of  com  to 
straw  was,  therefore,  above  the  average,  and  the  weight  per 
bushel  of  dressed  com  was  also  rather  high. 

Thus,  so  far  as  the  results  in  the  experimental  field  are  con* 
ceraed,  the  season  of  1858  was,  upon  the  whole,  favourable  to 
high  proportion  and  good  quality  of  grain,  under  the  influence 
of  somewhat  liberal  manuring.  There  was,  however,  a  very 
marked  decline  in  the  productiveness  of  a  given  amount  of 
ammonia  where  the  excessive  amounts  of  it  were  employed, 
indicating  a  somewhat  easily  reached  limit  of  the  productive 
capabilities  of  the  season. 

Sixteenth  Season,  1858-9. 

During  October,"  November,  and  the  first  half  of  December 
(1858)  there  was  very  little  rain,  and  during  November  and  the 
early  part  of  December  the  weather  was  very  cold.  The  remainder 
of  December,  and  January  and  February  (1859)  were  very  fine 
and  mild ;  March  was  also  upon  the  whole  mild,  but  with  more 
rain ;  in  April,  too,  a  good  deal  of  rain  fell,  and  the  latter  part  of 
the  month  was  stormy,  wet,  and  cold.  May  began  with  cold  dry 
easterly  winds,  then  came  a  good  deal  of  rain,  succeeded  by  fine 
and  hot  weather.  During  June  there  were  several  heavy  thunder- 
storms, a  great  deal  of  rain  fell,  and  the  air  was  more  humid 
than  usual,  though  there  was  also  a  deal  of  fine  warm  weather. 
July  was  upon  the  whole  fine  and  unusually  hot,  but  there  were 
several  severe  thunder-storms  at  the  beginning  and  about  the 
middle  of  the  month.  August  was  rather  unsettled,  but  for  the 
most  part  warm,  with  a  good  deal  of  rain ;  September  was  aUo 
unsettled,  and  cold,  with  An  excessive  amount  of  rain.  In  July 
the  dew  point  ranged  high,  but  the  temperature  relatively  highw ; 
and  throughout  the  quarter  ending  with  September  die  degree 
of  humidity  of  the  air  was  below  the  average. 

Thus,  throughout  the  winter  of  1858-9  there  was  very  little 
rain,  and,  with  the  exception  of  the  early  part,  the  weather  was 
very  mild.  In  April  there  was  a  full  supply  of  rain.  May  a 
deficiency,  June  a  considerable  excess,  July  a  moderate  amount, 
August  a  full,  and  September  an  excessive  Ml ;  whilst  June  and 
July  were  considerably  above  the  average  temperature — July 
more  especially,  bringing  the  wheat  rapidly  forward;  though. 
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owing  to  the  heavy  rains  of  June,  and  the  bulk  of  the  crop,  it  was 
gmerallj  much  laid.  Still,  the  prospect  before  harvest  was  upon 
die  whole  good ;  but  the  wet  and  stormy  harvest  period,  and  the 
length  of  time  the  crop  was  out,  led  to  a  good  deal  of  injury,  * 
especially  to  the  heavier  crops,  and  when  got  in  the  yield  was 
estimated  to  be  below  the  average. 

The    following   results   were    obtained   in  the  experimental 
field  :— 

Tabus  XYL — Sumkabt  of  the  Results  of  the  Sixteenth  Season,  1858-9. 


Produce  per  Acre,  &c. 

Makteks. 

DreaeedCom. 

Total 
Com, 

(QuantlUes  per  Acre.) 

QoanUty. 

Weight 

per 
Bushel 

Straw 
and 
CSiaff. 

Unmanured  (Plot  8)      

14  tons  Farmyard  Manure  (Plot  2)     ..      .«      .. 
400  lb6.  Ammooia-salts  alone  (Plot  10a)     ..      .. 
Mixed  Minedral  Manure  alone  (mean  of  Plots  5a\ 

and  56)         \ 

Mixed  Mineral  Manure,  and  100  lbs.  Ammonia^) 

nits  (meani  of  Plots  21  and  22)       T 

Mixed  Mineral  Manure,  and  200  lbs.  Ammonia-\ 

salts  (mean  of  Plots  6a  and  66)        . .      ....  /| 

alts  (mean  of  Plots  7a  and  76)        . .      ..      . .  Jj 

Mixed  Mineral  Manure,  and  600  lbs.  Ammonia-) 

salts  (mean  of  Plots  8a  and  86)        /; 

Mixed  Mineral  Manure,  and  800  lbs.  Ammonia-)' 

salts  (mean  of  Plots  16a  and  1G6) / 

1 

Bush.  Pks. 
18     U 
36     Of 
18     3f 

20     2^ 
25     1 
^29     3i 
34     2J 
34     2 
34     2| 

IhB. 
52-5 
56-5 
51-5 

56-0 
54-5 
66-5 
55-9 
53-7 
52-6 

lbs. 
1051 
2263 
1207 

1275 
1499 
1832 
2093 
2038 
2016 

lbs. 
2175 
4810 
2730 

2358 
3083 
3800 
474(f 
•6475 
5860 

The  experimental  crops  were  more  than  usually  bulky  wherever 
the  manuring  was  liberal.  With  the  smaller  amounts  of  am- 
monia-salts (and  mineral  manure),  the  quantity  of  grain  per  acre 
was  also  slightly  above  the  average  ;  but  with  the  heavy  dressings 
of  ammonia  there  was  a  considerable  deficiency  of  com,  and  a 
very  undue  proportion  of  straw.  The  weight  per  bushel  of  dressed 
com  was  extremely  low,  though  considerably  lower  with  deficient 
mineral,  or  excessive  nitrogenous  manuring.  There  was  less  com 
by  ammonia-salts  alone  than  by  mixed  mineral  manure  alone ; 
and  even  when  the  ammonia-salts  were  used  in  conjunction  with 
mineral  manure,  there  was  less  corn,  though  a  good  deal  more 
•traw,  from  the  use  of  the  excessive  amounts  of  600  lbs.  and 
800  lbs.,  than  when  only  400  lbs.  were  employed. 

It  may  be  observed  that  this  was  the  first  of  the  years  in  which 
ftere  was  a  reduction  of  potass  and  soda  in  all,  and  of  magnesia 
litome  of  the  cases^  where  these  bases  were  formerly  supplied. 

K  2 
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In  this  and  succeeding  seasons  the  sulphate  of  potass  was  in  all 
cases  reduced  to  two-thirds  the  previous  amount ;  the  sulphate  of 
soda  to  one-half  in  all  cases  of  the  so-called  ^^  mixed  mineral 
manure,"  but  only  to  two-thirds  on. Plots  12a  and  126.  The 
sulphate  of  magnesia  was,  however,  not  reduced  in  the  **  mixed 
mineral  manure,"  and  only  by  one-third  on  plots  14a  and  146* 
Still,  wherever  potass,  soda  or  magnesia  were  supplied  at  all, 
even  the  reduced  amounts  provided  more  of  them  annually  than 
was  taken  off  in  the  crops. 

Upon  the  whole,  the  season  of  1859,  with  its  wet  and  warm 
growing  and  ripening,  and  wet  harvest  periods,  was  one  of  con- 
siderable amount  of  produce,  but  of  very  inferior  characters  for 
the  formation  and  maturation  of  the  grain. 

Seventeenth  Season^  1859-60. 

October  (1859)  was  upon  the  whole  wet,  the  greater  part  of 
the  month  very  mild,  but  the  end  very  cold  and  frosty ;  November 
stormy,  cold,  and  wet ;  December  very  cold,  windy,  and  inclement 
until  near  the  end,  which  was  wet  and  mild.  January  (1860)  was 
variable,  but  generally  mild  and  wet ;  February  very  cold,  with 
sharp  frost  and  snow,  ending  with  storms  of  rain  and  wind.  The 
greater  part  of  March  was  cold,  with  heavy  showers  and  snow  ; 
^e  remainder  was  finer  and  warmer.  April  was  very  cold,  with 
some  snow  and  sharp  frosts;  the  beginning  of  May  was  also 
cold,  but  the  rest  of  the  month  warmer  than  usual,  though  very 
wet.  June  was  very  cold  and  very  wet;  July  also  very  cold, 
with  a  moderate  amount  of  rain,  most  of  which  fell  after  the 
middle  of  the  month  ;  August  cold  and  very  wet,  and  September 
also  cold,  but  fine  in  the  early  part,  though  very  wet  in  the 
latter.  In  June,  July,  August,  and  September,  the  dew  point 
generally  ranged  low ;  but  with  the  unusually  low  temperatures, 
the  degree  of  humidity  of  the  air  was  considerably  above  the 
average. 

The  winter  of  1859-60  was  thus  alternately  very  cold  and  very 
nild,  and  upon  the  whole  very  wet ;  and  the  spring,  summer,  and 
-^utumn  were  very  stormy,  cold,  wet,  and  unseasonable ;  indeed, 
xiore  so  than  had  been  known  for  many  years  past  The  crops 
*'ere  very  late,  the  harvest  being  two  or  three  weeks  later  than 
-ual.  Wheat  was,  in  some  localities,  not  deficient  in  bulk,  bat 
generally  very  much  damaged,  yielding  but  a  small  proportioi^ 
■f  grain,  and  that  of  very  low  quality.  The  crop  was,  indeed, 
"^ry  much  below  the  average  both  in  quantity  and  quality. 

The  qi^'^ntity  of  grain  in  the  experimental  field  was  generally 
>nl^   »V»»-     Vee-^onrths  that  of  the  average  of  the  12  years  under 
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eqnal  CMmditions  of  manaring ;  but  the  deficiency  was  propor- 
tionally less  with  the  heavier  dressings.  The  quantity  of  straw 
was  also  much  below  the  average,  though  not  quite  so  much  so 
as  that  of  the  grain ;  but,  as  in  the  case  of  the  latter,  it  was  pro- 
portionally less  deficient  with  the  heavier  manuring.  The  quality 
of  grain,  as  indicated  by  the  weight  per  bushel  of  the  dressed 
com,  was  throughout  extremely  low ;  in  fact,  lower  than  in  any 
other  year  of  the  20,  excepting  1853. 

The  following  abstract  shows  the  character  of  the  experimental 
crops: — 


Table  XVIL- 


-SuMMABY  of  the  Results  of  the  Skventketh  Season, 
1859-60. 


PjKJDUCK  PER  Acre,  &c. 

Manttres. 

Dressed  Corn. 

Total 
Corn. 

(Qqandties  per  Acre.) 

QuanUty. 

Weight 

per 
Bushel. 

Straw 
and 
Chaff. 

Unmtnured  (Plot  3)      

U  tOM  Farmyard  Manure  (Plot  2)     

400  Ibg.  Ammonia-salts  alone  (Plot  10a)     . .      . . 
Mixed  Mineral  Manure  alone  (mean  of  Plots  5a\ 

tnd5b) f 

Mixed  Mineral  Manure,  and  100  lbs.  Ammonia- 1 

8alts(meanof  Plots21  and  22)       / 

Mixed  Mineral  Manure,  and  200  lbs.  Ammonia- j 

salts  (mean  of  Plote  6a  and  66)        . .      . .      . .  / 

Mixed  Mineral  Manure,  and  400  lbs.  Ammonia-^ 

salts  (mean  of  plots  7a  and  76)         / 

Mixed  Mineral  Manure,  and  600  lbs.  Ammonia-) 

salts,  (mean  of  Plots  8a  and  86)       /. 

Mixed  Mineral  Manure,  and  800  lbs.  Ammonia- 1 

salts  (mean  of  Plots  1 6a  and  166) / 

Bush.  Pk8. 
12     3} 
32     l| 
15     0^ 

15     3f 
14     2} 
22     0 
27     3 

31  2 

32  2} 

lbs. 
52*6 
65-5 
49-5 

63*6 
53-2 
5A*0 
54*3 
52-6 

51-a 

Ibe. 

738 

1864 

905 

919 
870 
1268 
'l605 
1773 
1873 

lbs. 
1459 
3440 
2213 

1620 
1657 
2288 
3070 
3847 
4162 

The  experimental  crop  of  the  extraordinarily  wet  and  cold 
growing  and  ripening  season  of  1860  was,  therefore,  in  every 
respect  very  inferior,  and  much  below  the  average.  In  yield  of 
grain  it  was  only  about  equal  in  quantity,  and  it  was  inferior  in 
quality,  to  that  of  1852,  and  inferior  to  it  also  in  produce  of 
straw.  But  it  was  superior  both  in  quantity  and  quality  of  grain 
to  the  miserable  crop  of  1853,  though  even  inferior  to  it  in 
weight  of  straw. 

Eighteenth  Seasouj  1860-61. 

October  (1860)  was,  upon  the  whole,  seasonable ;  November 
was  very  cold,  with  a  good  deal  of  rain ;  the  beginning  of  De- 
CSniber  was  mild,  but  the  remainder  of  the  month,  and  a  great 
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part  of  January  (1861)  were  extremely  terexe,  many  evergreeng 
of  long  standing  being  killed  during  this  period.  The  remainder 
of  January,  and  February,  were  much  milder,  with  comparatiTely 
little  rain.  There  was,  nevertheless,  a  good  deal  of  cold  wind 
during  the  latter  month,  as  also  pretty  continuously  through 
March,  April,  and  the  beginning  of  May,  during  which  peri(^ 
the  rain-fall  was  below  the  average.  The  remainder  of  May  was 
dry  and  fine,  and  even  hot.  June  commenced  with  cold  wind  and 
rain,  followed  by  an  interval  of  fine  and  hot  weather,  and  then  a 
good  deal  of  rain  to  the  end  of  the  month.  July  was  generally 
seasonable  as  to  temperature,  with  less  than  an  average  of  lain. 
At  the  beginning  of  August  some  heavy  rains  fell,  but,  upon  the 
whole,  the  month  was  very  dry,  fine,  and  favourable  ;  and  the  fine 
weather  continued,  but  with  rather  low  temperature,  and  a  good 
deal  of  wind,  through  the  greater  part  of  September,  though 
towards  the  end  of  the  month  a  great  deal  of  rain  fell.  In  June, 
both  the  dew  point  and  degree  of  humidity  of  the  air  ranged 
high ;  but  in  July,  August,  and  September,  they  were-  not  far 
from  the  average. 

The  winter  of  1860-61  was  thus  unusually  severe,  and  the 
autumn-sown  wheat-plant  was  reported  to  have  suffered  con- 
siderably. The  spring  of  1861  was  generally  dry,  with  a  good 
deal  of  cold  wind ;  but  plentiful  rains,  and  some  hot  weather,  in 
June,  brought  the  growing  crops  rapidly  forward.  July,  August, 
and  the  greater  part  of  September  were,  upon  the  whole,  season- 
able as  to  temperature,  and  degpree  of  humidity  of  the  atmo- 
sphere, with  less  than  the  usual  amount  of  rain. 

The  wheat- crop  was  reported  to  be  generally  below  the  average 
in  quantity  per  acre,  the  result  being  due  chiefly  to  the  loss  of 
plant  during  the  winter.  It  also  suffered  a  good  deal  from  rust, 
but  benefitted  much  by  the  favourable  weather  of  the  latter  part 
of  the  summer  and  of  the  autumn ;  fair  average,  and,  in  many 
cases,  good  quality,  compensating  somewhat  for  deficiency  of 
quantity. 

In  produce  of  grain  per  acre,  the  unmanured,  and  the  deficiently 
manured  plots,  were  considerably  below  the  average  of  the  12 
Tars  ;  but  the  more  highly  manured  ones,  though  still  below, 
vere  much  more  nearly  up  to  the  average,  and  the  weight  per 
bushel  of  dressed  com  was  throughout  rather  over  the  average. 
Tlie  produce  of  straw  was  also  considerably  below  the  ave- 
rage. 

The  experimental  crop  was,  therefore,  upon  the  whole,  defi- 
:ient  both  in  quantity  of  total  produce,  and  yield  of  grain  per 
icre,  but  the  quality  of  the  latter  was  fully  equal  to  the  average, 
■^r  ^   -y  ^as,  how*>'-»*-,  ^n  all  roor)ects  superior  to  that  of  1860  ; 
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tod,  excepting  in  amount  of  stra'Vi^  it  was,  under  the  better  con- 
ditions of  manuring,  superior  to  that  of  1859  also. 

The  'following  is  an  abstract  of  the  results  obtained  in  the 
experimental  field : — 

Tablb  XYIII. — SxTMicABT  of  the  Besults  of  the  Eighteenth  Season, 

1860-61. 


% 

Produce  peb  Acbb,  Ac. 

Makubk 

Dressed  Com. 

Total 
Com. 

(QiuuiUtiea  per  Acre.) 

Quantity. 

Weight 

per 
Bushel. 

Straw 
and 
Chaff. 

Unmumred  (Plot  3)      ..     

14  tons  Farmyard  Manure  (Plot  2) 

400  lbs.  Ammonia-salts  alone  (Plot  10a)    . .      . . 
Mixed  Mineral  Manure  alone  (mean  of  Plots  5a\ 

and56) / 

Mixed  Mijieral  Manure,  and  100  lbs.  Ammonia-l 

fldts  (mean  of  Plots  21  and  22)       / 

Biixed  Mineral  Manure,  and  200  lbs.  Ammonia-1 

nits  (mean  of  Plots  6a  and  66)        / 

Mixed  Mineral  Manure,  and  400  lbs.  AmmoniaO 

salts  (mean  of  Plots  7a  and  7b)        

Mixed  Mineral  Manure,  and  600  lbs.  Ammoma-| 

salts  (mean  of  Plots  8a  and  86)        ....      ../ 

Mixed  Mineral  Manure,  and  800  lbs.  Ammonia-^ 

8alts(meanof  Plots  16a  and  166) / 

Bush,  Pks. 

11  1} 
34     3} 

12  3} 

15     If 
18     01 
27     2i 

34  3} 

35  0 
37     0 

lbs. 
57-4 
60'5 
55-0 

59-1 
58-4 
59«4 
58-9 
58'4 
58-3 

lbs. 

736 

2202 

854 

1065 
1208 
1787 
2223 
2240 
2385 

lbs. 
1254 
3101 
1930 

1552 
1799 
2628 
3528 
3854 
4383 

Nineteenth  Season^  1861-62. 

October  (1861)  was  generally  mild,  fine,  and  dry;  November 
inclement,  with  an  excess  of  rain,  and  unusually  low  temperatures. 
December  was,  upon  the  whole,  warmer  and  drier  than  usual, 
bat  with  a  good  deal  of  cold  wind  towards  the  end.  January 
and  February  (1862)  were,  upon  the  whole,  fine  and  dry,  with  a 
^ood  deal  of  warmer  and  but  little  of  colder  weather  than  usual. 
March  commenced  with  frosty  weather,  but  the  greater  portion 
of  it  was  unusually  wet  and  mild.  April  was  variable,  with  some 
unseasonably  cold,  but  a  good  deal  of  warm  weather,  and  a  full 
average  amount  of  rain.  May  was  extremely  wet,  and,  in  the 
early  part  especially,  unusually  warm.  June,  July,  and  August 
were  almost  throughout  unsettled,  with  a  good-  deal  of  wind  and 
rain,  and  unusually  low  temperatures,  the  nights  especially  being 
firequently  very  cold ;  and,  although  the  atmosphere  contained 
lets  than  the  average  actual  amount  of  moisture,  with  the  low 
temperatures,  the  degree  of  humidity  was  not  correspondingly 
low.     September  was   also   variable,  with  a  good  deal  of  rain 
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at  the  beginning  and  end  of  tlie  month,  but  with  fine  and  wanr 
weather  intermediately. 

The  winter  of  1861-2  was,  therefore,  upon  the  whole,  mild 
but  the  spring  and  summer  were  almost  throughout  wet,  cold, 
and  stormy.     The  wheat-crop  of  the  country  was  almost  uni- 
versally reported  to  be  under  the  average,  in  many  cases  root 
fallen,  and  also  much  mildewed. 

The  following  results  were    obtained   in  the    experimenta] 
field:— 


Table  XIX.— Summary  of  the  Results  of  the  Nineteenth  Skason, 
1861-62. 


PSOOVCB  RE  AlCR^  ftc. 

Makubks. 

DresBcd  Corn. ' 

Total 
Cora. 

(Quantities  per  Acre.) 

Quantity. 

Weiij^t 

per 
BusbeL 

Stmw 
and 
Chaff. 

Unmanured  (Plot  3)      

14  tons  Farmyard  Manure  (Plot  2) 

400  lbs.  Ammonia-salts  alone  (Plot  10a>    ••      .. 
Mixed  Mineral  Manure  alone  (mean  of  Plots  5a\ 

and  56)         / 

Mixed  Mineral  Manure,  and  100  lbs.  Ammonia-1 

salts  (mean  of  Plots  21  and  22)       f 

Mixed  Mineral  Manure,  and  200  lbs.  Ammonia-j 

salts  (mean  of  Plots  6a  and  66)        f 

Mixed  Mineral  Manure,  and  400  lbs.  Ammonia-1 

salts  (mean  of  Plots  7a  and  76)        f 

Mixed  Mineral  Manure,  and  600  lbs.  Ammonia-l 

salts  (mean  of  Plots  8a  and  86)        / 

Mixed  Mineral  Manure,  and  800  lbs.  Ammonia-1 

salts  (mean  of  Plots  16a  and  166) / 

BoalLPIu. 

16  0 

38  1} 
23    0| 

17  31 
20     1 
28     Of 

35  3} 

39  If 

36  1 

! 

Ibc 
57-8 
61'0 
56*5 

69-0 
58-1 
59-6 
59*4 
59-2 
57-8 

lbs. 

996 
2447 
1457 

1110 
1262 
1756 
2833 
2465 
2229 

Iba. 
1713 
4195 
2593 

1850 
2186 
2970 
3910 
4679 
4612 

The  experimental  crops,  without  manure,  with  farmyard 
manure,  and  with  the  mixed  mineral  manure  in  conjunction  with 
*  all  but  the  most  excessive  amount  of  ammonia-salts,  were  fiillj 
equal  in  amount  and  quality  of  grain,  and  not  much  deficient  in 
straw,  compared  with  the  average  of  the  12  years.  But  with 
mineral  manure  in  conjunction  with  the  very  excessive  amount 
of  ammonia-salts,  the  produce  of  both  grain  and  straw  was  con* 
siderably  below,  the  average.  Notwithstanding  the  wetness  of  the 
most  gprowing  periods  of  the  season,  the  prevailing  low  tempera- 
tures seem  to  have  been  adverse  to  die  production  of  full  amount! 
of  gross  produce ;  but  the  ripening  period  seems  to  have  been 
not  so  unfavourable  to  the  development  of  grain  where  there  wai 
moderate  luxuriance  of  growth,  and  the  crop  was  not  too  much 
laid ;   which,  however,  according  to  the  reports,  was  the  case 
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witH  a  (xmsiderable  proportion  of  the  ordinary  wheat-erop  of  the 
oMuntry. 

Twentieth  Season,  1862-3. 

October  (1862)  was  unusually  warm,  but  with  a  good  deal  of 
wind  and  rain  ;  November  was  cold,  with  comparatively  little 
rain  ;  December,  and  January  and  February  (1863),  were  unusually 
mild,  with  a  fair  amount  of  rain  in  December  and  Januajy,  and 
but  little  in  February.     March  was  also  upon  the  whole  mild, 
with  but  little  rain ;  and  wheat  showed  unusually  forward  growth. 
April  was  very  dry  and  warm.    .  In  .May  there  were  some  re- 
freshing rains,  but  the  temperature  was  occasionally  extremely 
low,  and  pretty  nearly  throughout  rather  below  the  average,  widi 
frequent  storms  of  wind.     The  temperature  in  June  was  also 
generally  rather  below  the  average,  and  there  was  a  good  deal  of 
rain;  which,  though  needed,  and  much  aiding  growth,  was  so 
heavy  as  to  lay  the  most  forward  and  bulky  crops.     In  July 
there  was  much  less  rain  than  usual,  with  moderately  high  day, 
but  low  night  temperatures,  and  some  sharp  night  frosts.     August, 
with  only  moderate  temperatures,  but  less  than  the  usual  amount 
of  rain,  was  upon  the  whole  favourable  ripening  and  harvest 
weather.      In    September   a   good   deal    of    rain   fell,    and   the 
temperatures    ranged   rather    low.      In    June,    the  condition  of 
the   atmosphere    as   to    moisture    was    about    the   average    for 
that  month ;    but,  in   July,  August,    and  September,  both  the 
actual  amount   and    the    degree   of  humidity    were    below  the 
average. 

With  these  characters  of  the  season,  the  reports  were  almost 
unanimous  that  the  wheat-crop  of  1863  was  considerably  above 
the  average  ;  and  such  subsequent  experience  has  proved  it  to  be, 
toth  in  quantity  and  quality.  Indeed,  such  a  yield,  per  acre, 
»ias  not  been  known  for  very  many  years. 

It  would  appear  that  the  extraordinary  result  was  due  to 
almost  unchecked  growth  from  the  first  appearanci  of  the 
plant  above  ground  up  to  the  time  of  harvest,  rather  than  to  any 
^^traordinary  characteristics  of  season  at  any  one  or  more  parti- 
^r. periods.  With  the  extremely  mild  winter  and  early  spring, 
^  plant  came  early  forward,  and  the  rains,  though  sparing 
upon  the  whole,  came  when  needed,  whilst,  though  the  tempera- 
te of  the  summer  was  seldom  high,  it  was  (if  we  except  the 
^h.  frosts  of  July)  generally  sufficient,  and  the  condition  of 
•^osphere  otherwise  favourable ;  so  that  it  may  be  said  that 
^  whole  season  contributed  to  a  lengthened  and  almost  un- 
*wen  course  of  gradual  accumulation. 
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The  following  Table  shows  the  character  of  the  results 
tained  in  this  extraordinary  season,  in  the  experimental  field ; 

Table  XX.— Summaby  of  the  Eesults  of  the  Twentieth  Season,  1862 


Pboduce  rsB  AcBX.  &e. 

MAKDEKfll 

Dreeaed  Com. 

T^tal 
Oon. 

t 

(QoanUties  per  Acre.) 

Qnantity. 

W«l|^t 
per 

G 
( 

Unmaimred  (Plot  3)      

14  tons  Farmyard  Manure  (Plot  2) 

400  lbs.  Ammonia-salts  alone  (Plot  10a)    . .      . . 
Mixed  Mineral  Mannre  alone  (mean  of  Plote  5a\ 

and56) / 

Mixed  Mineral  Manure,  and  100  lbs.  Ammonia-) 

salts  (mean  of  Plots  21  and  22)       / 

Mixed  Mineral  Manure,  and  200  lbs.  Ammonia- "){ 

salts  (mean  of  Plots  6a  and  66)        / 

Mixed  Mineral  Manure,  and  400  lbs.  Ammonia-) 

salts  (mean  of  Plots  7a  and  76)        / 

Mixed  Mineral  Manure,  and  600  lbs.  Ammonia- \ 

jc  salts  (mean  of  Plots  8a  and  86)        / 

Mixed  Mineral  Manure,  and  800  lbs.  Ammonia-) 

salts  (mean  of  Plots  i6a  and  166) J 

Bush.  PkB. 
17     1 
44    0 
39     0} 

19    2f 
28     2i 
39     2| 
53     2f 

55  2} 

56  3} 

lb.. 
62-7 
63«X 
62-6 

63-0 
62-4 
62*3 
62*5 
62*3 
62*4 

ttw. 
1127 
3886 
2587 

1290 
1852 
2528 
3492 
36X4 
9659 

1 
4 

i 

1 

f 

i 
( 
( 

The  experimental  wheat-crop  of  1863,  the  20th  in  succei 
on  the  same  land,  proved  to  be  in  quantity  of  both  grain 
straw  by  far  the  most  productive  hitherto,  and  also  in  qualii 
grain  nearly  the  best  yet  obtained.  In  quantity  of  straw,  or 
produce,  the  crop  of  1854  the  most  nearly  approached  it ; 
1854  and  1857,  both  of  which  were  years  of  extraordinary  y 
both  fell  considerably  short  of  1863  in  quantity  of  grain 
acre,  and  also  in  quality,  as  indicated  by  the  weight 
bushel. 

The  season  of  1863  was  particularly  marked  by  extraordi 
productiveness,  in  both  com  and  straw,  under  the  influence 
liberal  supply  of  ammonia-salts.  Where  the  quantity  applied 
not  so  excessive  that  the  crops  were  over  luxuriant,  and  much 
by  the  storms  of  wind  and  rain  in  June,  more  produce, 
especially  more  com,  was  obtained  for  a  given  amount  of 
monia  applied  than  in  any  former  year  of  the  experiments.  1 
where  the  amounts  of  ammonia-salts  were  the  most  excessive 
quantity  of  both  corn  and  straw  per  acre  was  larger  than  in 
preceding  season.  But,  doubtless  owing  to  the  heaviest  i 
having  been  laid  so  flat,  the  amount  of  increase  yielded  for 
increment  of  ammonia-salts  supplied  beyond  400  lbs.  per 
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was  not  80  great  as  in  some  other  seasons.  Thus,  though  in  no 
preceding  year  had  the  produce  obtained  by  the  mixed  mineral 
manure  and  the  excessive  amount  of  800  lbs.  of  ammonia-salts 
exceeded  50  bushels  of  dressed  com .  per  acre,  that  obtained  in 
1863  by  the  mixed  mineral  manure  and  only  400  lbs.  of  ammonia- 
salts  wag  about  53f  bushels,  of  62  J  lbs.  weight  per  bushel ;  whilst 
the  mixed  mineral  manure  with  600  lbs.  of  ammonia-salts,  gave 
scarcely  55J  bushels,  and  with  800  lbs.  scarcely  56  bushels. 

Extraordinary  as  are  these  amounts  of  produce,  even  fsr  good 
wheat-land' cultivated  and  manured  in  the  ordinary  way,  they  are 
still  more  remarkable  for  the  20th  crop  of  wheat  in  succession 
on  land  of  only  average  wheat-producing  quality,  which  has  not 
been  manured  with  farmyard  manure  for  just  a  quarter  of  a  cen- 
tury. Nevertheless,  there  can  be  no  doubt  that  if  the  heavier 
crops  had  not  been  so  much  laid  they  would  have  yielded  even 
considerably  more.  That  they  did  not  do  so,  in  a  season  upon 
the  whole  so  favourable  for  the  effect  of  liberal  nitrogenous 
manuring,  shows  that  the  higher  amounts  of  ammonia-salts  em- 
ployed were  not  only  excessive  for  average,  but  even  for  un- 
wually  favourable  seasons. 

In  conclusion,  in  regard  to  these  results,  it  should  be  observed 
"lat  whilst  the  mixed  mineral  manure  and  ammonia-salts  yielded 
as  much  as  55f  bushels  of  dressed  corn,  and  6866  lbs.  of  straw, 
the  same  mixed  mineral-manure,  when  used  alone,  gave  scarcely 
19f  bushels  of  dressed  corn,  and  only  1728  lbs.  of  straw.  There 
^as  an  increase,  therefore,  due  to  the  action  of  ammonia-salts, 
<^f  36  bushels  of  dressed  com,  and  5138  lbs.  of  straw.  In  this 
fact  there  is  surely  striking  confirmation  of  the  utter  inade- 
quacy of  mineral-manures  alone  to  enable  the  wheat-plant  to 
obtain  from  the  atmosphere  a  sufficiency  of  nitrogen  for  the  pro- 
duction of  full  crops. 


No  idea  is  more  fixed  and  prevalent  in  the  farmer's  mind  than 
tlwit,  after  all  his  labour  and  money  have  been  expended,  he  is 
•tin  at  the  mercy  of  the  seasons  for  his  reward.  The  fore- 
g^^ing  short  abstracts  of  the  results  obtained  in  different  seasons, 
^ith  the  few  comments  made  upon  them,  supply  very  interesting 
evidence  relating  to  this  point ;  and  Tables  AXII. — XXVI.,  in- 
clusive, in  the  Appendix,  afford  the  means  of  studying  the  subject 
^  much  more  detail.  But  the  ex:tent  of  this  dependence  upon 
**son  will  be  made  more  strikingly  manifest,  by  placing  side 
y  •ide,  at  one  view,  the  results  obtained  by  one  and  the  same 
^•■oiption  and  amount  of  manure  in  the  least  favourable,  and 
"  &e  most  favourable  of  the  last  twelve  seasons,  during  whic 
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the  same  manure  has  been  applied  year  after  year  on  the  sam^ 
land.     This  is  done  in  the  following  Table  i- — 

Table  XXL— Summary  of  the  Besults  obtained  in  1853  and  1863, 
respectively.    ' 


Maitobes. 

Dressed  Com. 

Stnw    ' 
and  Chaff. 

(Per  Acre,  per  Annum.) 

i       Quantity. 

"^^r 

1853. 

1838. 

1868. 

1868. 

1868. 

1869 

Unmannred  (Plot  3) 

Binh.Pks. 

it 

;  10  Of 

11    2i 

'  18    Oi 

23    21 

23    If 

,  23    Oi 

Budi.Pk». 
17     1 
44    0 
39    Oi 

19    21 
28.2* 
39    2i 
53    2f 
55    2f 
55    3i 

lbs. 

45-9 
51-1 
48-6 

48*6 
49*8 
51*5 
52-0 
51-8 
52-3 

lbs. 
68-7 

«o-i 

62*6 
68-0 

62*4 
62*3- 
62-5 
62-8 
62*4 
1 

n». 

1413 
3372 
2049 

8040 
8021 
2788 
3738 
3847 
4968 

lbs. 

1600 

14  tons  Farmyard  Manure  (Plot  2) 

400  lbs.  AmmoDlii.aalt8  alone  (Plot  10a)  .... 
Mixed  Mineral  Manure  alone  (mean  of  PloU  5a ) 

and56)      $ 

Mixed  Mineral  Manure,  and  100 Ibe.  Ammonia-) 

salts  (mean  of  Plots  21  and  22) 3 

Mixed  Mineral  Manure,  imd  200  lbs.  Ammonia- ) 

salts  (mean  of  PloUCa  and  6b) 5 

Mixed  Mineral  Manure,  and  400  lbs.  Ammonia-) 

sails  (mean  of  Plots  7a  and  7b) 5 

Mixed  Mineral  Manure,  and  600  ibe.  Ammonia- ) 

salU  (mean  of  Plots  8a  and  8b) | 

Mixed  Mineral  Manure,  and  800  lbs.  Ammonia-) 

salts  (mean  of  Plots  16a  and  16b)        ....       ) 

425 
848J 

ra 

85ff 
8711 
586< 
6G0i 
6861 

It  should  be  observed,  that  although  both  the  quantity  and  th 
quality  of  com  were,  under  each  of  the  conditions  of  manorinj 
specified,  lower  in  1853  than  in  any  other  season  of  the  las 
twelve,  and  hence  the  results  of  that  year  are  selected  to  contras 
with  those  of  1863,  yet  the  amounts  of  straw  were  much  lowc 
in  some  other  years.  Indeed,  the  Table  shows  that  in  the  caa 
of  the  mixed  mineral  manure  alone  the  quantity  of  straw  wa 
even  higher  in  1853  than  in  1863,  It  was,  however,  in  mos 
cases  where  ammonia^salts  were  used,  one-half,  and  sometimes  i 
a  greater  degree,  more  in  1863  than  in  1853.  Again,  althoag! 
the  quantity  of  com  obtained  was  greater  in  1863  than  in  an 
other  year  of  the  twelve  wherever  ammonia-salts  were  used,  ye 
ivithout  manure,  and  with  mixed  mineral  manure  alone,  it  ws 
ligher  in  several  other  years. 

Notwithstanding  these  exceptions,  which  are  themselves  ver 
interesting  and  significant,  the  two  seasons  itaay  still  be  taken  s 
'pon  the  whole  representing,  respectively  the  least  and  the  mos 
avourable  of  those  to  which  the  experiments  refer ;  and  the  di 
erence  in  the  quantity  and  quality  of  the  produce  obtained  by  on 
md  the  same  manure,  in  the  one  season  compared  with  the  othe: 
s  really  most  striking  and  instructive.  Thus,  in  1863  the  pre 
iuce  of  dressed  com  exceeded  that  of  1853 — without  manure  I 
1  T^n<;T^els,  ^'T*V   fftnnvurd  m«n"'*'^  by  25  bushels,  with  400  lb 
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ammonia-salts  alone  by  29^  bushels,  with  mineral  manure  alone 
hj  9^  bushels;  and  with  mineral  manure  and  ammonia-salts 
together — with  100  lbs.  of  ammonia-salts  by  17  bushels,  with 
200  lbs.  by  21i  bushels,  with  400  lbs.  by  30  bushels,  with 
600  lbs.  by  32i  bushels,  and  with  800  lbs.,  by  30f  bushels.  The 
difference  in  quantity  was,  however,  in  reality  much  more  than 
these  figures  indicate ;  for  whilst  the  weight  of  each  bushel  of 
dressed  com  was  in  1863  from  62  to  63  lbs.,  in  1853  it  in  no 
case  reached,  and  in  some  cases  fell  far  short  of,  52^  lbs. 

So  far  as  the  production  of  grain  was  concerned,  therefore,  the 
difference  of  result  obtained  in  the  two  years  was  equally  striking 
in  point  of  both  quantity  and  quality.  • 

The  important  practical  question  of  the  amount  of  ammonia  in 
manure  expended  for  the  production  of  a  given  amount  of  in(:rease 
in  one  season  compared  with  another,  according  to  the  quantity 
emplojed,  and  to  the  available  supply  of  mineral  constituents 
within  the  soil,  will  be  made  a  subject  of  separate  consideration 
in  the  Fourth  Section  of  this  Report. 


The  influence  of  each  individual  season,  and  of  the  extreme 
Masons,  of  the  twenty,  in  tending  to  the  development  of  much 
or  little  com,  much  or  little  straw,  and  high  or  low  quality  of 
gi^,  under  the  different  conditions  of  manuring,  has  now  been 
briefly  illustrated  ;  but  before  leaving  the  question  of  the  influ- 
ence of  season  altogether,  and  passing  to  the  more  exclusive 
consideration  of  the  effects  of  the  different  manures,  it  is  desirable 
to  endeavour  to  arrive  at  some  conclusion  as  to  whether  the  later 
or  the  earlier  seasons  were  probably  on  the  average  the  more 
favourable;  so  that  a  proper  judgment  may  be  formed  as  to 
whether  the  actual  results  obtained  by  the  use  of  any  particular 
description  of  manure  year  after  year  on  the  same  land,  may  be 
referred  with  but  a  little  reservation  to  the  manure  employed,  or 
whether  they  have  been,  in  any  material  degree,  influenced 
oy  a  progpressive  or  retrogressive  character  of  the  seasons  of 
growth. 

There  is  an  obvious  inappropriateness  in  attempting  to  esti- 
mate the  progressive  or  retrogressive  productiveness  of  a  scries 
of  seasons,  by  reference  to  the  amounts  of  produce  obtained  on 
^e  application  of  a  particular  manure  year  after  year  on  the  same 
'^,  when  the  object  of  the  estintlite  is  to  eliminate  the  influence 
^  ieason  from  that  due  to  the  exhaustive  or  accumulative  effect 
« the  manure  itself. 

•^The  annual  produce  without  manure  would  appear,  at  first 
!l||lt|  to  be  the  best  index  of  the  relative  character  of  the  seasons. 
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On  the  other  hand,  it  has  been  seen  that  those  seasoni  which 
were  the  most  favourable  for  the  unmanured,  or  for  the  merely 
mineral-manured  plots,  were  not  at  all  the  most  favourable  for 
those  manured  highly  with  nitrogenous  manures — that  is,  bff 
those  conditions  under  which  alone  large  crops  could  be  obtained* 
Hence,  the  best  season  for  land  in  low  conditicm  is  not  the  best 
for  land  in  high  condition. 

But,  by  comparing  the  increasing  or  diminishing  amount  of 
produce  from  year  to  year,  under  very  different  conditions  of 
manuring,  a  very  fair  judgment  of  the  relative  character  of  the 
earlier  and  the  later  seasons  can  be  formed.  To  this  end  there  are 
given  at  cpe  view  in  Table  XXII.  (opposite)  the  average  annual 
produce  without  manure,  with  ammoniac-salts  alone,  and  with 
farmyard  manure,  respectively  over  the  first  half,  the  second  hali^ 
and  the  total  period  of  the  experiments;  and  also  the  average 
annual  produce  without  manure,  with  mixed  mineral  manure 
alone,  with  ammonia-salts  alone,  with  ammonia-salts  and  mixed 
mineral  manure,  and  with  farmyard  manure,  over  the  first  six, 
the  last  six,  and  the  total  of  the  last  twelve  years  of  the 
experiments. 

Taking  first  the  whole  period  of  the  experiments  (twenty  years 
without  manure  and  with  farmyard  manure,  and  nineteen  with 
ammonia-salts  alone),  there  is,  without  manure  a  slightly,  though 
very  slightly,  increased  annual  produce  of  com  and  total  pro- 
duce (though  not  of  straw)  over  the  last  half  as  compared  with 
the  first  half  of  the  period  ;  with  ammonia-salts  alone  there  is 
a  decreased,  and  with  farmyard  manure  a  very  much  increased, 
rate  of  produce  in  the  later  years. 

Thus,  where  the  crop  was  simply  dependent  on  the  soil  and 
sccison,  the  produce  was  somewhat  higher  in  the  later  years; 
where  the  resources  of  the  soil  were  overtaxed  by  the  use  of  a 
large  amount  of  ammonia-salts  every  year,  the  produce  dimi- 
nished ;  but  where  an  excess  of  every  constituent  was  annually 
applied,  the  crop  enormously  increased  as  the  experiment  pro- 
ceeded. 

Referring  to  the  results  obtained  over  the  last  twelve  years 

»*  V,  the  latter  half  of  that  period  gives,  without  manure,  as  much 
'»iii,  but  scarcely  as  much  straw  as  the  former  half;  with 
"«xed  minoral-manure  alone  (the  condition  nearest  allied  to  the 
mmanured)  there  is  a  diminution,  more  particularly  in  the 
produce  of  straw,  in  the  later  years ;  with  ammonia^salts  alone 
here  is  also  a  diminution,  both  of  corn  and  straw,  but  in  a  some- 
vhat  less  degree  than  when  the  whole  period  of  twenty  years  is 
aken  into  the  calculation.  With  ammonia-salts  and  mixed  mine- 
•»!  mnniiro  foQw»*)ior  f}}orf^  \j^  n,  oQn^iHorable  increase  of  com,  and^ 
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ON  THE  8AME  LaNB. 

XXII. — AiwuAL  Average  Produce,  &c.,  over  the  First  half,  the  Second 
and  the  Total  periods  of  the  application  of  different  Manures,  each  Year  after 
on  the  same  Lcuid. 


AVEBAOB  AKKUAL. 


Flnt 
half  of 
Period. 


Seoond 
half  of 
Period. 


Total 
Period. 


Dnratioii 

of 

Total  Period. 


Dressed  CoiHy  per  Acre,  in  Bushels  and  Pecks. 


mnixed,  eveiy  year  • 

Qoida-ealts  alone,  every  year 
w  Farmyard  Manue,  eveiy  year 


L  every  year     . 

•d  mneral  Mannre  alone,  eveiy  year 
■aoia-aalto  alone,  every  year 
Qoola-aalts  and  Mixed  Mineral  Manure, 
■a  Farmjurd  Mannre,  every  year 


15    3i 
1  24    3f 
1  27    0{ 

19    2i 

16    1     , 
24    If 
32    l} 

J*  every  year 

!  15    H 
:  18    3i 
,  23    1 
1  35    Oi 
33    U 

15    8 
18    Oi 
22    0 
37    2J 
87    If 

16    2     1 
18    If 
22    2} 
36    n 
85    l{   . 

20  years— 1844-1863. 

19  years— 1845-1863. 

20  yeai»-1844-ld63. 


12  years— 1882-1863. 


Weight  per  Bushel  of  Dressed  Corn,  in  lbs. 


•Hired,  every  year  • 

aooia^alta  alone,  every  year 

•OS  Fannjard  Manure,  every  year 

■ured,  eveiT  year  • 

id  Mineral  Manure  alone,  every  year 

nniriaiiltii  alune,  every  year 

ooDia-salts  and  Mixed  Mineral  Manure,  every  year 

los  Farmyard  Manure,  every  year 


68-7 
69-8 

65-8 
57-1 
55*9 

57-9 
58-8 


57-6 
66-6 
60*3 

57-2 

68-7 
55-8 
58-9 
59-8 


67-9 
57-6 
60*0 

56*5 
67-9 
55*9 
58-4 
99-3 


20  years— 1844-1863. 

19  years— 1846-1863. 

20  years— 1844-1863. 


12  years— 1852-1863. 


Total  Com,  per  Acre,  in  lbs. 


uoared,  every  year 

immia-salU  alone,  every  year        .... 
MM  Farmyard  Manure,  every  year 

BtDnred,  every  year 

cd  Mineral  Manure  alone,  everj-  year    . 
nawii*-«alta  alone,  every  year        .... 
aM»i«-salu  and  Mixed  Mineral  Manure,  everj'  year 
MJ8  Farmyard  Manure,  everj'  year 

1018 
1     1628 
1     1757 

963 

I     1171 

1     1463 

2195 

;    2102 

1035 

965 

1144 
1408 
2356 
2362 

1026 
1575 

2076 

964 

1157 

•     1435 

1    22;5 

2232 

20  yeara-1844.1863. 

19  year8r-1845-1863. 

20  years— 1844-1863. 

12years-1852-1863. 

Total  Straw  (and  Chaflf),  per  Acre,  in  lbs. 


wrared,  every  year 

nonia-ealta  alone,  every  year         .... 
JOB  ftrmyard  Manure,  every  year 

anured,  every  year 

ed  Mineral  Manure  alone,  every  year    . 
Donla-salta  alone,  every  year        .        .        .        .  ■ 
BOQia-ialta  and  Mixed  Mineral  Manure,  every  year  j 
)ns  Farmyard  Manure,  every  year         .        .        .  ^ 

1693 
2846 
3071 

1678 
2012 
2693 
4233 
3794 

1693 
2640 
3960    ' 

1645 
1783 
2513 
4190 
3944 

1693 
2737 
3515 

1662 
1898 
2603 
4212 
3869 

20  years— 1844-1863. 

19  year8-1845-1863. 

20  years-1844.1863. 

12  years— 1852-1863 

Total  Protluce  (Com  and  Straw),  j)er  Acre,  in  lbs. 


MQi»«alU  alune,  every  year        .... 
Ds  Farmyard  Manure,  every  year         .        . 

■nned,  every  year 

liMiarrai  Manure  alone,  every  year   . 
Mala  Ml  III  alone,  every  year         .... 
■feMrils  and  Mixed  Mineral  Manure,  every  year 
piliHUtyMd  Manure,  every  year 

2711 
4474 
4828 

2641 
3183 
4156 
6428 
6896 

2728 
4166 
6355 

2610 
2927 
3921 
6S46 
6306 

2719 
4312 
5591 

2626 
3055 
4038 
6487 
6101 

20  years-1844-1863. 

19  years— 1845-1863. 

20  years— 1844-1863. 

|l2  years— 1852-1863. 
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though  a  diminution  in  the  produce  of  straw,  still  scmie  ii 
crease  of  total  produce,  during  the  later  years.  Finally,  wit 
farmyard-manure  there  is  an  increase  of  both  com  and  stra 
in  the  latter  as  compared  with  the  former  half  of  the  tweh 
years,  but  in  a  much  less  degree  than  over  the  last  ten  i 
compared  with  the  first  ten  years  of  the  whole  period  of  ii 
experiments. 

The  general  result  over  the  final  twelve  years  is,  then,  th; 
the  average  annual  yield  was,  without  manure,  much  the  san 
over  the  whole  period ;  that,  notwithstanding  the  exhaustii 
effects  of  applying  ammonia-salts  every  year,  the  annual  dimim 
tion  of  produce  under  their  influence  was  proportionally  le 
during  the  latter  half  of  the  last  twelve,  than  of  the  whole  nin 
teen  years  of  their  use  ;  that  where  ammonia-salts  and  all  min 
ral  constituents,  except  silica,  were  liberally  supplied  every  yea 
.  the  produce  of  corn  increased,  and  that  of  the  straw  somewhat  din 
nished  ;  lastly,  that  where  an  excess  of  every  constituent  requin 
by  the  crop  was  annually  applied,  as  in  the  farmyard  manure,  tl 
rate  of  increase  from  year  to  year  was  not  so  great  during  t 
later  as  during  some  of  the  earlier  years. 

That  the  unmanured  produce  should  keep  up  its  yield  durii 
the  later  years,  and  that  the  produce  by  the  exhaustive  process 
applying  ammonia-salts  every  year  should  diminish  less  durii 
the  latter  half  of  the  twelve  than  of  the  whole  nineteen  years,  seer 
sufficient  indication  that  the  later  seasons  of  the  experiments  wei 
upon  the  whole,  more  favourable  than  the  earlier  ones.  But 
this  evidence  may  be  added  that  derivable  from  the  fact,  th 
although  the  average  weight  per  bushel  of  dressed  com  witho 
manure,  and  with  ammonia-salts  alone,  was  considerably  Ic 
during  the  latter  than  during  the  earlier  half  of  the  whole  perio 
it  was,  nevertheless,  without  manure  considerably  higher,  ai 
with  ammonia-salts  alone  about  as  high,  during  the  latter  as  di 
ing  the  earlier  half  of  the  last  twelve  years.  It  is,  therefore,  clef 
that  even  under  the  most  defective  soil  conditions  the  crop  h 
either  not  deteriorated,  or  has.  done  i^  in  a  lesjs  degree,  in  tl 
ater  years. 

Upon  the  whole,  then,  it  must  be  concluded,  that  the  later  yea 
ii  the  experimental  period  were,  on  the  average,  slightly  mo 
n  rr^-irable  to  the  crop  than  the  earlier  ones.  Assuming  this 
.avc  been  the  case,  it  must  be  admitted,  that  the  fact  of  the  u 
Tianured  plot  maintaining  its  produce  throughout  the  whc 
wenty  years  is  probably  in  some  degree  due  to  the  better  averai 
the  seasons  themselves  in  the  later  years ;  and,  consequentl 
nat  had  it  been  otherwise,  the  unmanured  produce  would  ha 
,)nfvatT%  «rv<rvie  sliff'^t  dcclii**  jn  th^lo^or  yp«*rg^or  rather,  some  slig 
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excess  in  the  earlier  ones,  due  to  the  accumulation  of  many 
previous  courses  of  manuring  and  cropping. 
^  These  few  illustrations  will  serve  to  indicate  the  degree,  or 
limit,  of  the  influence  of  any  slight  progressive  improvement  in 
the  character  of  the  seasons  of  the  experimental  period,  and  thus 
prepare  the  way  for  considering  the  effects  of  accumulation,  or 
exhaustion,  of  constituents,  firom  the  manuring  and  cropping  of 
preceding,  on  the  produce  of  succeeding  years. 


{To  be  continued,) 
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Appendix. — ^Table  I.-— ^akuseb  and  Pboduoc  ;  Isr  SBAfiov,  18K 
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I  The  farmyard  dung  was  burnt  slowly  In  a  heap  in  the  open  air  to  an  imperfect  or  coaly  asli,  and  SS  en 
of  uHb  rppresent  14  tons  of  dung. 

3  The  Bilicatc  of  potass  was  monufacturpd  at  a  glass-house  by  fusing  equal  parts  of  pearl-ash  and  siiid.  1 
product  was  a  transparent  glass  slightly  deliquescent  In  the  air,  which  was  ground  to  powder  under  cdgertoM 

*  11)0  manures  termed  superphosphate  uf  lime,  phosphate  of  potass,  phosphate  of  soda,  and  phomhali 
magnesia,  were  made  by  acting  upon  bone-ash  by  means  of  sulphuric  acid  in  the  first  instance,  and  In  tMCti 
of  the  alkali  salts  and  the  magncsian  one  neutralizing  the  compound  thus  obtained  by  means  of  cheap  pRpanlli 
of  the  respective  bases.  Fur  the  superphosphate  of  lime  the  proportions  were  5  ports  bone^ath,  3  parts  water,  I 
3  parts  sulphuric  acid  of  sp.  gr.  1*84;  and  for  the  phosphates  of  potass,  soda,  and  magnesU,  thsy  were  4  n 
bouc-abb,  water  as  needed,  3  parts  solphoric  add  of  sp.  gr.  1*84,  and  equivalent  amounts,  req[)eectv^,of  pen^ 
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I  "YMhM    ARBB  YlAS  ^  TSS  SAIOI  IiAMPw. 

KB  and  Sbeo  (Old  Bed  Lammas)  sown  Autumn  1843. 
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«r  a  mixture  of  l  part  medifinal  carbonate  of  magneala  and  4  puts  magnoaian  lkii«stoiie.  Th< 
all  kwt  weight  considerably  by  the  evolution  of  water  and  carbonic  acid, 
la  vtth  onburat  bonee. 

ttii  ftrai  season  neither  the  wdght  nor  the  measure  of  the  offal  com  waa  recorded  separate 
I  fbe  bus»heU  and  pecks  of  total  corn  (including  offal )  have  erroneously  been  given  aa  di 
VKorda  more  in  conformity  with  those  relating  to  the  other  years.  5  per  cent,  by  weigh 
~  "^  -  total  com  previously  stated  as  dressed  com,  and  is  recorded  as  offal  com ;  this  bein 
\  Judging  from  the  character  of  the  season,  the  bulk  of  the  crop,  and  the  weight  pt 
Although  not  strictly  cMrect,  the  statements  of  dressed  com  aa  amended  in  this 
approximate  more  nearly  to  the  truth,  and  be  more  comparable  with  those  relatii 
kitherto  recorded.  ^ 
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Appendix. — Table  II. — ^Manures  and  Pboducb  ;  2kd  Seabov 
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^  The  silicate  of  potass  was  manu&ctured  at  a  glass-house  by  fusing  equal  parts  of  pearl-i 
sandU  The  product  was  a  transparent  glass,  slightly  deliquescent  in  the  air ;  it  was  ground  to 
under  edge-stones. 

'  The  mauures  termed  superphosphate  of  lime  and  phosphate  of  potass  ¥rere  made  by 
upon  bone-ash  by  means  of  sulphuric  add,  and  in  the  case  of  the  potass  salt  neutralizing  the  oqe 
thus  obtained  by  means  of  pearl-ash.  For  the  superphosphate  of  lime  the  proportions  ware 
boD8-ash,  3  parts  water,  and  3  parts  sulphuric  acid  of  sp.  gr.  1*84 ;  and  for  the  phosphate  of 
4  parti  bone.«sh,  water  as  needed,  3  parts  sulphuric  add  of  sp.  gr.  1*84,  and  an  equiTslent  t 
of  pearl-ash.  Ihe  mixtures,  of  course,  lost  weight  considerably  by  the  evolutioik  of  wati 
ftrifenic  add. 
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T  Ykab  aftkb  Yeab  on  the  same  Land. 
IBS  and  Seed  (Old  Bed  Lammas)  sown  March  1845. 
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Tlw.niedidnal  carbonate  of  ammonia ;  it  was  dissolved  in  water  and  top-dressed. 

Ilrt  S  was  2  lands  wide  (in  after  years,  respectively,  5a  and  56);  5'  consisting  of  2  alternate- 

■1^  leagths  across  both  lands,  and  5^  of  the  2  remaining  one-fourth. lengths. 

^      "         1  at  once. 

I  at  4  iutervals. 
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Appendix. — ^Table  UJ. — ^Manures  and  Pbodugb  ;  3bd  SKASOVy  IS 
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'A>>wi«"MiW(i  in  the  Spring. 


•j  Mp^rt  qfJEzperiments  m  the  Orawih  &f  Wheat. 

DAT  Y«AB  AFTEB   TkAR    ON  THK    SAME  LaND. 

Jnnos  and  Seed  (Old  Red  Lammas)  sown  Autumn  1845. 
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il    22      0} 

62*6       1       120 

1509 

1953 

3462 

302 

440 

742 

8-1 

77 

'    27      Of 

63-0       I       113 

1826 

2454 

4280 

619- 

941 

1560 

6-6 

74 

;,'    17 -31 

63^-S       1          64* 

1207 

1513 

2720 

•• 

•• 

•  • 

7-4 

79 

1 

25-3} 

■63-  5       1       130 

1777 

2390 

4167 

570 

877 

T447 

7-8 

74 

l! 

19      Oi 

63-  T.     1         87- 

1305 

1541 

2846 

.98* 

28 

•  126 

.. 

84 

2, 

27      0 

63 -O             126- 

1827 

2309 

4136   . 

620 

796 

T416 

,. 

79 

ll 

23      2J    I       63- -4             lOa 

1598 

1721 

3319 

391- 

208 

"599 

,, 

92 

2 

30      o|   1       63*  a            165- 

2076 

2901 

4977 

869 

1388 

2257 

,. 

71 

20      li   I       63-7            102 

1400 

1676 

3076 

193 

163 

356 

7-0 

83 

29      Of    \       63-5            114 

1967 

2571 

4538 

760- 

1058 

1818 

5-3 

76 

22      3i    I       63-0 

97 

1534 

1968 

^502 

327 

405 

732 

6-8 

77 

31       3      I       63- -4 

150 

2168 

3007 

5170 

956 

1494 

2450 

7-5 

72 

22     31  \     es-s 

lor 

1549 

1963 

3512 

342 

450 

•792 

7-1 

78 

29       Of    \       63-6 

132 

1988 

2575 

4563 

781 

1062 

1843 

7-2 

77 

23        2f    I       63- O 

122 

1614 

2033 

3647 

407- 

520 

•927 

7-9 

79 

28        3^    \       63-3 

114 

1942 

2603 

4545 

735 

1090 

1825 

7-0 

74 

27         li    I       63-6 

log 

1850 

2244 

4094 

643- 

731 

1374 

6*4 

82 

17         2i    I       63-8 

92 

1216 

1455 

2671 

9 

-58 

-49 

7-8 

83 

23         1$    \      63-3 

145 

1626 

2133 

3761 

421 

620 

1041 

9-8 

76 

30         Ol    \      63-2 

155 

2056 

2715 

4770 

848 

1202 

2050 

6-1 

75 

24         li    I      63-0 

125 

1661 

2163 

3824 

454 

650 

1104 

7-9 

76 

28         at    1      63-4 

136 

1955 

2554 

4509 

748 

1041 

1789 

7-4 

76 

24         O   •         63-5 

136 

1660 

2327 

3987 

453 

814 

1267 

9*1 

71 

1     29          It    1      63-2 

138 

1998 

2755 

4753 

791 

1242 

2033 

7-3 

72 

1     23         2i         63'0 

117 

1605 

2031 

3636 

398 

518 

916 

7-7 

79 

1      26          2i 

63-4 

124 

1812 

2534 

4356 

605 

1021 

1626 

7-4 

71 

!      31           If 

62-5 

147 

2112 

2936 

5048 

905 

1423 

2328 

7-5 

71 

!      27          2i 

63-0 

117 

1861 

2513 

4374 

654 

1000 

1654 

5-9 

74 

ll      23          3 

62-5 

108- 

1592 

2067 

3659 

385- 

554 

•939 

7-0 

77 

30          1 

02- 7 

122 

2019 

2836 

4855 

8iy 

1323 

2135 

6-6 

71 

:     1       33         2^ 

62-8 

129 

2241 

3278 

5519 

1034 

1765 

2799 

5-S 

68 

•      ,1      30         2 

63-0 

113 

2034 

2784 

4818 

827" 

1271 

•2098 

5*9 

73 

1     \\      31         O 

62-8 

103' 

2048 

2838 

488G 

841- 

1325 

'2166 

5*1 

72 

^    1     ^^         ^ 

620 

157 

1474 

1893 

3367 

267 

380 

•647 

6-6 

77 

^*     ft     28        3 
^•1  ft 

62*0 

107 

1889 

2425 

4314 

682 

912 

1594 

5*8 

77 

•• 

•• 

•• 

•• 

•• 

•• 

•• 

•  • 

'• 

« 
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EXFEBIMEMTB  AT  BOTHAMSTED  ON  THX  ObOWTH  Of 

Appendix.— Table  IV. — Manubeb  and  Produce  ;  4th  SsAsoKy  1846-7. 


MaMTRES  FEB  ACBB. 

PloU. 

Saperpboqihate  of  Lime.            { 

Farmyard 

Pemvlan 

Sulphate 

.Muriate 

Manure. 

Guano. 

Bone-aab. 

Salpburic 

Add 
(Sp.gr.  W). 

MorUtic 
Add. 

AfauDonia. 

of 

Btee. 

Tons. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

Ibe. 

Ita. 

0 

.. 

500 

,, 

•  • 

.. 

,,■ 

,, 

•• 

1 

,, 

200 

,, 

200 

350 

50 

•• 

2 

14 

., 

•  • 

,, 

,, 

,, 

•• 

3 

Unmannred 

•• 

•• 

•• 

••• 

•• 

•• 

4 

•• 

•  . 

200 

•• 

200 

300 

•  • 

•• 

5a 

•• 

•• 

200 

200 

.. 

150 

150 

55 

,. 

200 

200 

•  • 

150 

150 

500 

ert 

,, 

., 

•  • 

•  • 

150 

150 

•  • 

6& 

.. 

•• 

•  • 

,, 

150 

LW 

7a 

,, 

•  • 

•■ 

•  • 

150 

150 

•• 

.    76 

•• 

•• 

•• 

150 

150 

•• 

8a 

.. 

200 

200 

•  • 

150 

150 

500 

86a 
9a*2 

,, 

200 

200 

,, 

200 

200 

•  • 

•• 

•  • 

•  • 

.. 

.. 

•  • 

S240 

«. 

•• 

•  • 

,, 

150 

150 

■• 

96 

>• 

•• 

•  • 

,, 

150 

150 

10a 

,, 

•• 

•• 

,, 

150 

150 

^^ 

106 

•• 

•  • 

•  • 

•  • 

150 

150 

•• 

\\a 

.. 

100 

100 

.. 

150 

150 

^/ 

\\b 

.. 

100 

100 

•  • 

150 

160 

•• 

12<« 

•• 

100 

100 

,, 

150 

150 

•  • 

126 

.. 

100 

100 

•  • 

150 

150 

.. 

13a 

1       •• 

100 

100 

,, 

150 

150 

•• 

^36 

! 

100 

100 

,, 

150 

•    150 

14a 

,. 

100 

100 

,, 

150 

150 

,, 

'46 

•  • 

100 

100 

•  • 

150 

150 

•• 

5c 

.. 

200 

^^ 

200 

300 

•• 

500 

f^h 

•• 

200 

•• 

200 

800 

•• 

500 

V 

.. 

100 

100 

.. 

150 

150 

6( 

,, 

100 

100 

•  • 

150 

150 

•  • 

.7c. 

,, 

100 

100. 

,, 

150 

150 

•■ 

V 

,, 

100 

100 

,, 

200 

200 

,, 

8- 

•  • 

100 

100 

,, 

150 

150 

•  • 

1/ 

•• 

100 

100 

•  • 

150 

150 

•• 

„ 

.. 

100 

•  » 

100 

300 

,. 

500 

f,\ 

Unmanured 

•  • 

•  • 

•• 

•  • 

•  • 

\ 

Mixture  of  the  r€ 

sidue  of  most  of  the  other  mana 

res 

.• 

•• 
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HBAT  fSAB   AWTWBL  YbAS  OK  THB   8AKB  LanD. 

»  and  SxBD  (Old  Red  Lammas)  sown  end  of  October  1846. 


1 
1 

Fkmhjob  per 

ACBK,  &0. 

IXCBBASB  PKR  ACBE 
BT  MaKURK. 

i 

j    Offal 

Cora 

to 

Con 
to 
100 

DreMedOorn. 

Total 

OOal 

Total 

Straw 

Prodaoe 

Straw 

Total 

100 

QaanUty. 

Weight 
per 

Corn. 

Com. 

and 
Chafll 

(Com 
and 

Oonu 

and 
Cbaff. 

Produce. 

0 

Dre«ed.|  ^««'' 

. 

BiubeL 

Straw). 

' 

j'Bosh. 
0.      I|  39 
1            32 

Fits. 

lbs. 

llM. 

lbs. 

IUl 

lbs. 

Iba. 

lbs. 

lbs. 

2i 

61-1 

1A6 

2031 

3277 

5308 

908 

1375 

2283 

8-2 

61'£ 

1 

61-2 

147 

2119 

3735 

5854 

996 

1833 

2829 

7-2 

56-: 

2       ;    29 

3| 

62*3 

117 

1981 

3628 

5609 

858 

.1726 

2584 

6-2 

54- ( 

3        '     16 

1 

3i 

61-0 

.95 

1123 

1902 

3025 

•• 

..    . 

•  • 

8-9 

59-C 

4 

27 

li 

61*9 

82 

1780 

2948 

4728 

657 

1046 

1703 

4-7 

60-2 

^-    i 

29 

0 

61*8 

1.30 

1921 

3412 

6333 

798 

1510 

2309 

7-1 

56*2 

^ 

32 

2 

61-4 

13G 

2132 

3721 

5853 

1009 

1819 

2827 

6-6 

57-S 

kB 

S4 

4 

62*1 

1.22 

1663 

2786 

4449 

540 

884 

1424. 

7'8 

59*€ 

)b 

24 

If 

61-6 

127 

1632 

2803 

4435 

509 

901. 

1410 

8-2 

58 -S 

^a 

27 

3} 

61-7 

U8 

1834 

3151 

4985 

711 

1249 

1960 

6-8 

58-S 

b 

25 

li 

61-5 

X25 

1682 

2953 

4635 

559 

1051 

1610 

'     7-9. 

56'1 

Ws 

3^ 

If 

.62' 1 

.102 

2115 

3683 

5798 

992 

1781 

2773 

5-5 

57*4 

1^ 

3Q 

S 

61-7 

A23 

2020 

3720 

5740 

897 

1818 

2715 

'     6-3 

54-5 

^l 

22 

S 

62-5 

n« 

1477 

2506 

3983 

228 

604 

,, 

,, 

53-? 

26 

2 

6l«0 

.. 

1755 

3052 

4807 

632 

1150 

.. 

,, 

57*1 

ib 

26 

0 

6l«3 

123 

1717 

2858 

4575 

594 

956 

1550 

.. 

60*1 

kx 

25 

3 

61-5 

U8 

1702 

2891 

4593 

579 

989 

1568 

7-3 

58-6 

i> 

25 

2i 

61-2 

133 

17U5 

2874 

4579 

582 

972 

1554 

8-2 

59-£ 

a 

30 

3* 

61*6 

142 

2044 

3517 

5561 

921 

1615 

2536 

6-3 

i59-! 

b 

29 

li 

61-8 

123 

1941 

3203 

5144 

818 

1301 

2119 

6-7 

60- € 

Ui 

29 

2 

62-0 

124 

1953 

3452 

5405 

830 

1550 

2380 

6-6 

57-1 

ib 

27 

^ 

61-8 

121 

1796 

3124 

4920 

673 

1222 

1895 

7-1 

57-4 

Um,      I     29 

2i 

62-5 

108 

1959 

3306 

5265 

836 

1404 

2240 

5-5 

57-2 

16       i    27 

iX 

62-3 

96 

1801 

3171 

4972 

678 

1269 

1947 

1     5-3 

56-1 

la      ,!   28 

Of 

62-8 

175 

1944 

3362 

5306 

821 

.1460. 

2281 

9-7 

59-2 

ib      !'  26 

1 1 

3} 

62-8 

166 

1856 

3006 

4862 

733 

1104 

1837 

9-8 

61-7 

5a       I  ^2 

3 

63-0 

151 

2214 

3876 

6090 

1091 

1974 

3065 

7-2 

57-1 

56           32 

0 

62-6 

137 

2140 

3617 

5757 

1017 

1715 

2732 

6-6 

59- 1 

6a      i'  29 

u 

62-3 

132 

1959 

3417 

5376 

836 

1515 

2351 

6-9 

57-.1 

66      ,|  34 

2i 

62-6 

119 

2283 

4012 

6295 

1160 

2110 

3270 

5-2 

56-9 

7a       1  33 

S 

62-3 

119 

2222 

4027 

6249 

1099 

2125 

3224  , 

5«6 

55- 1 

76       i  35 

If 

62-0 

117 

2314 

4261 

6575 

1191 

2359 

3550 

6*4 

54-fl 

8a      ;1  32 

Of 

62-7 

142 

2160 

3852 

6012 

1037 

1950 

2987 

6-9 

56'C 

86 

29 

IJ 

62-9 

181 

2029 

4164 

6193 

906 

2262 

3168 

9-7 

48-7 

It 

1     .. 
3? 

3 

^2-8 

140 

2195 

42Q2 

6397 

1072 : 

2300 

3372 

6-7 

52-2 

K» 

20 

Of 

62*5 

70 

1332 

2074 

3406 

209 

172 

381 

4-9 

64-a 

S) 

• 

•• 

•• 

•• 

•• 

•• 

•  • 

•• 

•• 

*-    t 

1 

...^^ 
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ExPBEDDCim  AT  BoVKAMSXBD  <«  TKS   QsOinH 

Appendix.— Table  V. — ^Manubbb  ami  F£<»h7cb  ;  6tk  SsAflesr,  1ft 


Makures  per 

ACBK. 

i 

1 

1 

Plots. 

Farm-  ; 

Saipnatej 

Saper-    ' 

Suhibate 

Muriale 

yaixl 

Pfearl- 

Sod». 

of       1 

shospliate 

Salphurlc 

Sf 

of 

J 

Manure.' 

aah. 

ash. 

Mag. 

of 

Bone- 

Add 

Muriatic 

Ammo- 

AnmMH 

( 

1 

nesla. 

lima. 

aah. 

(Sp.gr. 

Acid. 

Bift. 

Bilk 

J. 

1-7). 

Tons.  1 

lbs. 

lbs. 

lbs. 

lb«. 

Iba. 

Iba. 

Rm. 

Aa. 

Hm. 

0 

..      1 

.. 

.. 

•  • 

2240 

.. 

.. 

•  • 

.. 

•  • 

I 

1 

.. 

.. 

.. 

.. 

,, 

.. 

,« 

,, 

•  • 

2 

14 

,, 

,, 

.  ,, 

,, 

, , 

,, 

,, 

, , 

•  • 

3 

Un  manured 

•• 

.• 

- 

- 

•  • 

•  • 

•• 

•  • 

4 

1 

•• 

.• 

... 

•  • 

200 

.• 

200 

300 

•  • 

5a 

..    ! 

300 

200 

100 

^^ 

200 

150 

.. 

250 

290 

ft& 

••       i 

300 

200 

100 

•  • 

200 

150 

,, 

200 

2oa 

6a 

., 

.• 

.. 

,, 

■  • 

400 

300 

•  • 

aoo 

200 

66 

,, 

.• 

,, 

,, 

•• 

200 

150 

,. 

200 

200 

la 

.. 

.. 

., 

,, 

•• 

40a 

300 

,, 

160 

150 

i 

76 

•• 

•• 

•• 

•• 

•• 

SOO 

150 

•• 

150 

ISC' 

J 

8a 

300 

200 

100 

•• 

200 

150 

•• 

•• 

«• 

86 

, , 

300 

200 

100 

•  • 

200 

150 

•• 

•  • 

•• 

9a 

. , 

.. 

•  • 

.k 

•• 

200 

150 

«• 

,, 

•• 

96 

,, 

.. 

•  • 

.• 

.. 

200 

150 

•  • 

150 

\f» 

lOa 

, , 

,, 

•  k 

., 

*• 

,, 

,, 

«. 

150 

15» 

106 

•• 

300 

200 

100 

•  • 

200 

150 

•  • 

LW 

19» 

11a 

,  ^ 

,, 

,, 

,, 

, , 

200 

150 

,, 

150 

150 

116 

,. 

•  • 

,, 

.. 

•  • 

200 

ISO 

,. 

900 

200 

12a 

.. 

300 

, 

.. 

«• 

200 

150 

., 

150 

19» 

1 

126 

300 

, 

.. 

,, 

200 

150 

., 

200 

20a 

13a 

300 

, 

.. 

,. 

200 

150 

.. 

150 

\m^ 

136 

.. 

300 

, 

.. 

., 

200 

150 

«. 

200 

20» 

14a 

.. 

300 

, 

,, 

^* 

200 

150 

,, 

150 

150 

146 

.. 

300 

• 

•  • 

200 

150 

•  • 

200 

20^ 

1 5a 

300 

200 

100 

.. 

200 

.. 

200 

300 

«• 

1*6 

,1 

300 

200 

100 

•• 

200 

•• 

200 

300 

•• 

I6a  i      .. 

300 

200 

100 

200 

150 

150 

150 

166 

^  ^ 

300 

200 

100 

,, 

200 

150 

,, 

150 

150 

17a 

,. 

300 

200 

100 

.. 

200 

150 

., 

200 

200 

176 

.  • 

300 

200 

100 

., 

200 

160 

., 

200 

200 

18a 

, , 

300 

200 

100 

,, 

200 

150 

,. 

150 

150 

186 

•• 

300 

200 

100 

•• 

200 

150 

•• 

150 

150 

19 

, . 

,^ 

., 

.. 

.. 

200 

200 

300 

20 

Unrai 

inured 

,, 

,. 

•  • 

•  • 

.. 

«. 

,, 

,, 

S) 

-• 

•• 

- 

•• 

•• 

•• 

•• 

•• 

•• 

•• 
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WvMa  Tbab  Arm  Ykut  oil  vta  ^aks  Lakd. 
JCaitvres  and  Sbbd  (Old  Red  Lamrnds)  sown  Antumn  1847. 


I 

PBaiVDIC£  FEB 

ACBl^&a. 

Isc&SAas  FEU  Jkcns 

BY  MAXUJI& 

em 

1         n   ^ 

G(mi 

Irm.. 

BrencdDmi, 

otti 

Tbtftl 

Stnw 
sad 

ToUl 
CCam 

Con. 

Stiwr 

ftOd 

Chair 

Tom 

Cora 
In 

DTMIIlli 

to 

1- 

QMiitity, 

We%bt 

IOC 

Straw. 

BushfiL 

Slt»w). 

fioib.  PIeu 

IbL 

liw. 

lbs. 

llH. 

lbs. 

lbs. 

Ihi. 

Ibft. 

b 

19     Of 

5S'4 

138 

1259 

2074 

3333 

307 

362 

669 

13-4 

60*7 

I 

16     Of 

59-6 

160 

1134 

1735 

2859 

172 

23 

195 

16-3 

64-7 

a 

35     2| 

58-2 

310 

1705 

3041, 

.4746 

,753 

1329 

2082 

13' S 

56-0 

3 

14     3 

57-3 

106 

953 

ins 

3664 

., 

- 

- 

12-1 

S9-6 

4 

s-i    o| 

5S*5 

173 

1533 

3713 

4296 

631 

1001 

1632  ' 

13'6 

58' 3 

*<" 

39     3| 

593 

144 

1911 

3266 

5177 

959 

1554 

2513 

7-9 

68-5 

Afr 

30     .li 

59*1 

107 

1933 

3533 

^i66 

980 

1821 

2801 

&'B 

57-5 

6a 

S4     31 

58-8 

3U 

1673 

2873 

4550 

720 

1166 

1386 

14-6 

58-0 

66 

S6     3 

56^9 

^IG 

1737 

2968 

4705 

785 

1356 

2041 

14-0 

53-5 

to  1 

30    3i 

59*4 

IQG 

193« 

308S 

5034 

984 

1376 

3360 

S-7 

63*6 

7fe 

29     ^ 

59*6 

187 

1963 

3413 

3376 

lOU 

1701 

2712 

10-3 

57^5 

la 

19     3 

55  3 

154 

1263 

3317 

3530  ' 

311 

605 

916 

13*6 

54*5 

at 

19     Of 

59*4 

m 

1267 

2148 

3415 

315 

436 

751 

11 -I 

58*8 

9Nt 

IS   sl 

56-7 

125 

1181 
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EXPBBIMENTB  AT  EOTHAMBTBD  ON  THE    ObOWI 

Appendix. — Table  VI. — Makubes  and  Pboducb  ;  6th  Season,  16 
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OiLT    TSAB    AFFEB  YbAB  OX  THE   SAME  LaND. 

HUBE8  and  Seed  (Red  Cluster)  sown  Autumn  1848. 
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ON  THE  &AHB  L^ 

Apfekdix.— Table  IX.— Makitties  per  Acre  per  A 
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NOTES  TO  TABLE  IX.  (p.  162.) 

[Table  IX.  is  intended  to  be  drawn  out  to  the  left,  free  of  the  book, 
as  it  has  reference  to  the  succeeding  Tables.] 


^  Far  (he  16^  and  succeeding  aeasons—Uhe  sulphate  of  potass  was 
reduoed  from  600  to  400  lbs.  per  acre  per  annum  on  Plot  1,  and  from 
300  to  200  lbs.  on  all  the  other  Plots  where  it  was  used ;  the  sulphate 
of  soda  from  400  to  200  lbs.  on  Plot  1,  to  100  lbs.  on  all  the  Plots  on 
which  200  lbs.  had  preyionsly  been  applied,  and  from  550  to  836^  lbs. 
(two-thirds  the  amount)  on  Plots  12a  and  126 ;  and  the  sulphate  of 
magnesia  from  420  to  280  lbs.  (two-thirds  the  amount)  on  Plots  14a 
and  146. 

*  Plot  9a — the  sulphates  of  potass,  soda,  and  magnesia,  and  the 
superphosphate  of  lime,  were  applied  in  the  12th  and  succeeding 
seasons,  but  not  in.the  9th,  10th,  and  11th ;  and  the  amount  of  nitrate 
of  soda  was  for  the  9th  season  only  475  lbs.  per  acre,  and  for  the  10th 
and  11th  seasons  only  275  lbs. 

*  Plot  9& — ^in  the  9th  season  only  475  lbs.  of  nitrate  of  soda  were 
applied. 

^  Common  salt — ^not  applied  after  the  10th  season. 

*  Plots  17a  and  176,  and  18a  and  185 — ^the  manures  on  these  plots 
alternate :  that  is.  Plots  17  were  manured  with  ammonia-salts  in  the 
9th  season ;  with  the  sulphates  of  potass,  soda,  and  magnesia,  and 
superphosphate  of  lime,  in  the  10th;  ammonia-salts  again  in  the 
Ilth ;  the  sulphates  of  potass,  soda,  and  magnesia,  and  superphosphate 
of  lime,  again  in  the  12th,  and  so  on.  Plots  18,  on  the  other  hand, 
had  the  sulphates  of  potass,  soda,  and  magnesia,  and  superphosphate 
of  lime,  in  the  9th -season;  ammoniarsalts  in  the  10th,  and  so  on, 
alternately. 
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ExFBBISfBNTS  AT  BOTHAMSTED  ON  THE   GbOWTH   OF  WhBAT  YxAB  ARE] 

ON   THE   SAMS   LaND. 

Appendix.— Ta^le  X.— Pboduok  of  the  9th  Seabon,  18514.    Seed  (Red  C 
sown  November  7,  1851 ;  Crop  cut  Augusli  24, 1852. 
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-  5 

8* 

21 

19 

n 

5ti-9 

fiSi 

1177 

2108 

3285  , 

317 

5U 

828 

6' 

22 

19 

n 

^^^ 

55-9 

S2i 

1176 

2179 

3355 

316 

582 

898 

7- 

»'] 
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AT  BOTBAMSTSD  OH  THX  GbOWTH  OJT  WhEAT  YsAB 
OH  THE  BAMS  LaND. 

iLppxKDix.— Table  XI. — ^Pboduce  of  the  10th  Season^  1853.    Seed  (I 
sown  March  16 ;  Crop  cut  September  10,  and  carted  September  20, 


PnOMTCI  FEB 

ACBK,&C 

! 

CFor  the  ttapurei  lee 

pp.  162  aiid  163). 

PlflH. 

DraKdCom. 

Total 

Oflal 

Total 

Straw 

Produce 

Straw 

Total 

■ 

Weight 

Com* 

Corn. 

and 

(Corn 

Com. 

and 

Pitiduce. 

Qoantitj. 

per 

Chaff. 

and 

Chaff. 

Biuhel. 

Straw). 

•lB«h. 

Pks. 

Ibe. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

Ibe. 

lbs.* 

I      » 

1 

49*1 

142;^ 

599 

1807 

2406 

240 

394 

634 

■       « 

46*1 

lOOi 

404 

1632 

2036 

45 

219 

264 

1     1» 

S} 

61-1 

143 

1120 

3372 

4492 

761 

1959 

2720 

,      6 

45-1 

93 

359 

1413 

1772 

,, 

,, 

,, 

!      7 

1 

46-1 

107 

446 

1670 

2116 

87 

257 

344 

5a 

10 

0 

48-9 

99 

587* 

1951 

2538 

228 

538 

766 

^ 

'.    10 

1 

48-9 

111 

611 

2130 

2741 

252 

717 

969 

«« 

,     16 

3i 

51-8 

112; 

978 

2777 

3755 

619 

1364 

1983 

'      C& 

i!  i» 

1 

61-8 

80  r 

1072 

2798 

3870 

713 

1385 

2098 

7fl 

,    23 

2  r 

52*2 

139 

1369 

3741 

5110 

1010 

2328 

3338 

74 

23 

2 

51-1 

132^ 

1357 

3734 

5091 

998 

2321 

3319 

%a 

.    22 

1; 

51-1 

191i 

1346 

3966 

5312 

987 

2563 

3540 

«^ 

24 

2 

51*1 

15U| 

1425 

3927 

5352 

1066 

2514 

3580 

'  «M 

U 

1 

47-7 

155\ 
158; 

691 

2399 

3090 

332 

986 

1318 

9i 

10 

1| 

46- 1 

649 

2253 

2902 

290 

840 

1130 

im 

9 

3i 

48-9 

1591 

642 

2049 

2091 

283 

636 

919 

m 

15 

2 

49-8 

127d^ 

896 

2682 

3578 

537 

1269 

1806 

lU 

i  17 

2 

50-1 

127} 

1015 

2524 

3539 

656 

nil 

1767 

lU 

18 

Sf 

51-1 

117 

1078 

2707 

3780 

714 

1294 

2008 

I2> 

;  22 

0 

62-0 

137i 

1283 

3665 

4948 

924 

2252 

3176 

m 

.    23 

3i 

511 

140| 

1375 

3704 

5079 

1«16 

2291 

3307 

\u 

.    22 

u 

52-1 

179 

1341 

3704 

5045 

982 

2291 

3273 

Mi 

'    23 

224 

51-1 

169 

1396 

3912 

5308 

1037 

2499 

3536 

14« 

li  ^^ 

2 

61*3 

203i 

1322 

3471 

4793 

963 

20.')8 

3021 

l4i 

!l    23 

Of 

52-6 

13?| 

1347 

3761 

5108 

988 

2348 

3336 

15a 

,i 

'     19 

0 

51'1 

161| 

1143 

3361 

4504 

784 

1948 

2732 

IS& 

^ 

2i 

51-1 

130i 

1351 

3756 

5107 

992 

2343 

3335 

IC« 

,    24 

H 

52-5 

220 

1496 

4904 

6400 

1137 

3491 

4628 

166 

25 

3i 

52-5 

18Gf 

1537 

5019 

6556 

1178 

3606 

4784 

I7f 

•      8 

1}  !  49-8 

101| 

520 

1996 

2516 

161 

583 

744 

17* 

.      8 

3|  .  48-9 

IO2I 

539 

2012 

2551 

180 

599 

779 

111 

17 

3J      52«9 

175 

nil 

3385 

4496  < 

752 

1972 

2724 

W 

1    20 

3        52- 1 

I63f 

1256 

3796 

5052  ; 

897 

2383 

3280 

II 

19 

U  !  52-6 

147i 

1160 

3213 

4373  i 

801 

1800 

2601 

5 

5 

8J      47-8 

150 

425 

1659 

2084  1 

66 

246 

312 

2 

IS 

3}  j  50-4 

101} 

753 

2181 

2934  ! 

394 

768 

1162 

^ 

10 

1        49-4       86" 

592      I860      2452  | 

1 

233 

447 

680 

K 
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ExFEfilMENTS  AT  BOTHAMBTED  OK  THE  GROWTH  OV  WhBAT  YlAB  Aim  Yl 

OK  THB  8AMB  LaKD. 

Appendix.— Table  XIT,— Produce-  of  the  11th  Season,  1853-4.    Seed  (Bed  Boibx 
sown  November  12, 1853 ;  Crop  cut  August  21,  and  carted  August  31, 1851 


Phoducb  per 

AaiE,&c 

IKCBBASB  FEB  ACU 

(For  the  Manures  see 

pp.  162  aud  163). 

OflU 

Oom 

to 

Ob 

Plots. 

Dressed  Corn. 

Total 

i 
11 

QuanUty. 

Weight 
per 

OflEal 
Com. 

Total 
Com. 

Straw 

and 

Chaff. 

Produce 
(Com 
and 

Com. 

Straw 
and 

Chaff: 

Total 
Produce. 

100 
DresMd. 

m 

BusheU 

Straw). 

Bush. 

Pka. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

n». 

0 

26 

1} 

61-0 

Ill 

1672 

2114 

3786 

313 

-23 

290 

3-7 

7! 

1 

24 

14 

60*2 

1529 

2531 

4060 

170 

394 

564 

4-0 

6< 

2 

41 

o| 

62*5 

1031 

2675 

4450 

7125 

1316 

2313 

3629 

4^0 

6i 

3 

21 

0^ 

60-6 

82 

1359 

2137 

3496 

., 

,, 

,, 

6-4 

6^ 

4 

23 

61-1 

61f 

1521 

2338 

3859 

162 

201 

363 

4*2 

^ 

6a 

24 

U 

61 '0 

9U 

1578 

2520 

4098 

219 

383 

602 

6-1 

6 

56 

24 

0 

61«6 

53 

1532 

2503 

4035 

173 

366 

539 

8*6 

6 

6a 

33 

2f 

61*8 

103| 

2186 

3845 

6031 

827 

1708 

2535 

5-0 

» 

66 

34 

2i 

61*8 

lOOj 

2239 

4055 

6294 

880 

1918 

2798 

4-7 

5 

7a 

45 

H 

61'9 

13l| 

2950 

5603 

8553 

1591 

8466 

5057 

4*7 

5 

76 

45 

l| 

61-8 

I40i 

2944 

5496 

8440 

1585 

3859 

4944 

5'0 

5 

8a 

47 

If 

61-4 

152i{ 

3065 

6135 

9200 

1706 

3998 

5704 

5-8 

» 

86 

49 

2i 

61«8 

139} 

3208 

6117 

9325 

1849 

3980 

5829 

4*6 

5 

9a 

38 

3 

60*7 

103i 

2456 

4142 

6598 

1097 

2005 

3102 

4-4 

5i 

96 

38 

3J 

60-7 

118^ 

2480 

4243 

6723 

1121 

2106 

3227  1 

5*0 

6) 

10a 

34 

1* 

60-5 

131) 
121J 

2211 

3597 

5808 

852 

1460 

2312 

6-8 

61 

106 

39 

Of 

61-6 

2535 

4468 

7003 

1176 

.2331 

8507 

5*0 

M 

11a 

44 

2 

61-1 

UOJ 
1171 

28.')9 

5147 

8006 

1500 

8010 

4510 

5-2 

6t 

116 

43 

Oi 

61-2 

2756 

5020 

7776 

1397 

2883 

4280 

4*5 

6i 

12a 

45 

3i 

62*2 

114i 

2966 

5503 

8469 

1607 

3366 

•4973 

4-0 

53 

126: 

45 

U 

62*2 

115 

*2939 

5473 

8412 

1580 

3336 

4916 

4*1 

5S 

13a 

45 

OJ 

62*2 

106 

2913 

5398 

8311 

1554 

3261 

4815 

8*8 

54 

136] 

43 

3| 

62-2 

130^ 
127* 

2858 

5545 

8403 

1499 

3408 

4907 

4-8 

51 

14a 

45 

\i 

62-2 

2946 

5552 

8498 

1587 

3415 

5002 

4-5 

53 

146 

44 

o| 

62*2 

120| 

2863 

5418 

8281 

1504 

3281 

4785 

4*4 

SS 

15a 

43 

u 

62*1 

111| 

2801 

4898 

7699 

1442 

2761 

4203  1 

4-1 

67 

156 

43 

1 

62*4 

1121 

2810 

5273 

8083 

1451 

3136 

4587  i 

4-2 

53 

16a 

49 

2i 

61-7 

173J 

3230 

6702 

9932 

1971 

4565 

6536  1 

5*7 

48 

166 

50 

Of 

61-7 

196t 

3293 

6635 

9928 

1934 

4498 

6432  1 

6*3 

49 

17a 

45 

3 

62-1 

104 

2948 

5270 

8218 

1589 

3133 

4722  • 

3*7 

55 

176 

42 

2i 

62-2 

861 

2732 

4897 

7629 

1373 

2760 

4133 

3-3 

5S 

18a 

24 

0 

61*2 

65f 

1526 

2418 

3944 

167  1     281 

448 

3*8 

63 

186 

23 

2i 

61*0 

641 

1511 

2377 

3888 

152 

240 

892 

4*5 

6S 

19 

41 

Of 

61-7 

1221 

2666 

4677 

7343 

1307 

2540 

8847 

4-8 

61 

20 

22 

8 

60*  8 

62 

1445 

2217 

3662 

86 

80 

166 

4*5 

62 

21 

32 

0* 

61-2 

63» 
551 

2030 

3440 

.0470 

671 

1303 

1974 

3'3 

61 

22 

31 

3 

61-0 

1994 

3340 

5334 

635 

1203 

1888 

2-9 

5S 
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%XPIBIMSNT8  AT  R0THAK8TKD  ON  THX  GbOWTH  07  WhEAT  YeAB  AITXB  YsAB 

OK  THE  SAME  LaND. 

AmKDix.— Table  XIII.— Produce  of  the  12th  Season,  1854-5.  Seed  (Red  Rostock) 
sown  November  9,1854 ;  Crop  cut  August  26,  and  csated  B^pUmber  2, 1855. 


T 

PfcjDccK  rm 

AciE,  &c 

Ij^CftCASE  YKU. 

Al!ttK 

(For  tbe  Mumrm  ■« 

pp.  lesmii]  my^ 

Qllkl 

Qira 
to 

100 

fkfL 

briesedCum, 

Straw 

Etrmw 

Com 

to 

OJ^I 

ToLtL 

TqW 

ICKI 

Stimw^ 

WelEfat 

Cbnt. 

Com, 

lancl 

(Omu 

CbTlL 

wd 

PnMiacc, 

Dt«iii«L 

QtunUlT. 

rcf 

ciur. 

'  whJ 

Cluff. 

~  ~ 

i 

BiubtL 

Slnv) 

But^. 

I'ctks. 

Itw. 

lbs. 

Iba. 

Hj«. 

lU 

llM. 

ItK. 

INk 

u 

17 
IB 

0 

6IJ-7 

63 

109G 

1726 

2822 

34 

-   61 

"  37 

6^1 

63-5 

1 

a 

GO'S 

57t 

1179 

1890 

30B9 

107 

103 

210 

51 

62-4 

1 

s| 

62-0 

ssi 

2237 

3845 

60S2 

1165 

205S 

3223 

4  1 

58-2 

3 

17 

n 

59-2 

65;  [ 

57i 

tr)72 

1787 

2B59 

J 

*> 

,, 

6-5 

60*0 

4 

IB 

2h 

5y-5 

11B8 

1832 

3000 

96 

45 

141 

5*3 

63-8 

& 

IS 

S 

59-9 

46* 

1157 

1819 

297G 

85 

32 

117 

4'2 

63-6 

5& 

IB 

C1# 

6U-1 

51* 

1143 

IBOO 

2943 

71 

13 

84 

4-7 

63'5 

So 

S7 

3 

60-3 

80i 

1753 

2837 

4590 

681 

1050 

1731 

4*8 

61-8 

& 

SB 

I 

60-9 

871 

ISU 

3037 

4B43 

739 

1250 

1989 

5M 

59'6 

7a 

32 

2| 

59-4 

142 

2084 

3911 

5995 

1012 

2124 

3136 

7-3 

53*3 

U 

33 

]| 

69' 5 

154 

2138 

4158 

€296 

1066 

2371 

3437 

7*8 

51*4 

5a 

29 

3 

SB'S 

IGO 

1909 

3838 

5747 

837 

2051 

2888 

9-2 

49-7 

ea 

3a 

oi 

5S-7 

205 

2153 

4342 

6495 

1081 

3555 

3636 

10^5 

49*5 

la 

»9 

Si 

58-3 

203f 

1933 

394G 

5878 

r     860 

2159 

3019 

11-8 

49*0 

Ji 

25 

Ij 

S7'3 

1521 

1505 

3212 

4317 

.     533 

1425 

1958 

10"  5 

50-0 

m 

19 

?*i 

rir-i 

145 

1285 

2512 

3797 

213 

725 

938 

12-7 

51-2 

m 

^s 

*^f      5^-9 

1  143 

1805 

3iGB 

5073 

733 

1481 

2214 

8*7 

55-3 

Ua 

u 

3     1  55-3 

174 

1210 

2484 

3G94  .. 

k     138 

697 

835 

16 '8 

48-7 

m 

24 

2i  '  ati-a 

193i 

1580 

3153 

4T33  1 

508 

1366 

1874 

14"0 

50- 1 

I2j 

3<J 

(»j  1  sa-s 

I5li 

1940 

3538 

5478  1 

8GB 

1751 

2619 

B'5 

54<8 

m 

33 

i>      (;u'2 

157 

2172 

4010 

G182  i 

»  llOO 

1  2223 

3323 

7-8 

54*2 

I3a 

29 

0     ;  5tJ-9 

iSTf 

1924 

3503 

5427 

852 

1716 

2568 

ID'S 

54-9 

m  \ 

3i 

2     :  *iU'4 

U7J 

2U0 

3870 

5980 

1038 

2083 

3121 

7*5 

*54'5 

l^' 

20 

3 

60 -u 

1671 

1954 

3577 

5531 

882 

1790 

2672 

9*4 

54*0 

m 

33 

li 

(JO-O 

US| 

2158 

4003 

G16L 

10^86 

2216 

3302 

7-4 

53<9 

lla 

31 

31 

GO'Q 

119* 

2030 

3825 

5855 

958 

2038 

2996 

6'3 

53-1 

m 

33 

3 

GU-6 

14Gi 

2193 

4222 

6415 

1121 

2435 

3556  ' 

7-2 

52-0 

l€a 

33 

li 

58-2 

ISO 

2100 

4534 

G634  ' 

1028 

2747 

3775 

8*3 

46-3 

m  ' 

32 

2 

58-2 

2251 

2H5 

4991 

7106 

1043 

3204 

4247 

12*0 

42-4 

i;^ 

18 

3i 

60*B 

78* 

1227 

197fi 

3203 

155 

189 

344 

6-8 

62-1 

i;i 

17 

0|      6U'3 

77i 

lUO 

1804 

2914 

3B 

17 

65 

7'5 

61-5 

m 

32 

3^      <itJ'9 

1221 

21^7 

4U17 

6144 

1055 

2230 

3285 

6-1 

62-9 

m  1 

33 

1^   1  60-B 

I35i 

2170 

4215 

6385 

1098 

242S 

3526  , 

6*7  : 

61-5 

it 

30 

Oil 

53-1 

1951 

1967 

3851 

581$ 

895 

2064 

2959 

11-1 

51-1 

ID 

n 

n 

ei'i 

761 

1155 

1831 

2986 

'       83 

44 

127 

7'1 

63-1 

t1 

S4 

1* 

GO-B 

47 

I5:i3 

2419 

3952 

461 

632 

1093 

3*2 

63-4 

tl    1 

24 

n 

60-1 

70| 

1553 

2457 

4O10 

1     481 

670 

1151 

1 

4-8 

63-2 

IM 
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EtcPBsnaBMTs  at  BoxHiMarED  on  vam  Gsowrs  of  Wssat  Tbab  aj 

on  THjfi  anus  Land. 

Appbwdix. — ^Table  XIV.— Pboducb  of  the  13th  Sbaso:^^  1855-C.    Bebd  (B 
sown  Kovember  13,  1855 ;  Qxa^  cut  August  211,  linil  nartoii  .September  \ 


PteJllCCK  FBI 

Aj:nE,  ltd 

1        Jj;rttKAJ^J!   PKM    ACRB 

(For 

Uu  ItADuns  fee  pp,  i^'l  dod  les). 

Flof«. 

BiMBedOum. 

k 

TottJ 

1 

Of&l 

Total 

Straw 

Ptoduoe 

Stiiiw 

Tcjtttl 

Wfiigbt 

Com. 

Own*. 

■nil 

1  CCarn 

Com. 

tad 

IV^uoe, 

n 

QtianHtr.    1 

|»r 

CMff. 

ud 

€imE, 

Buflliel 

8tjmii> 

Btiili. 

Fteka. 

IbB.    1 

IlM^ 

11S#L 

Lbi, 

lbs. 

lb*. 

llML 

IK 

" 

0 

18 

H 

£6-8 

\mk 

1179 

1969 

3148 

287 

411 

698 

1 

17 

0| 

56-3 

135i 

1102 

1933 

3035 

210 

376 

685 

£ 

36 

U 

S8-6 

150 

2277 

4317 

fi694 

1385 

2759 

4144 

3 

14 

2 

54*3 

1U3J 

89-a 

1568 

2450 

.. 

,^ 

WW 

4 

16 

M 

55-5 

ll5f 

lOiti 

1731 

2757 

1     134 

173 

307 

5a 

18 

3} 

56-5 

104f 

1167 

9012 

3179  1 

275 

454 

729 

^    56 

SO 

H 

56-3 

I06i 

1247 

%m 

%nm  1 

35S 

564 

91  i 

Cfl 

27 

U 

5S'2 

1281 

1717 

3050 

4767  ' 

825 

1492 

2317 

€6 

28 

oi 

68-5 

llOf 

1755  1 

3093 

4848  1 

863 

1535 

2398 

7ct 

37 

1 

S8-0 

I52f 

2312 

4560 

687:* 

1420 

3002 

4422 

T6 

3(> 

2| 

57*0 

140} 

2244 

4398 

6642 

1352 

£340 

41t2 

an 

40 

0| 

flu '8 

^m\ 

2507 

516^ 

7fi89  , 

UXb 

3624 

0239 

:  8* 

37 

3| 

57   I 

aa^i 

2400 

6089 

7489  ; 

150S 

3501 

fidSti 

.  ^ 

3i 

M 

57 -i 

iftei 

2019 

3875 

58B4  : 

1127 

9317 

M44 

9J» 

se» 

0     1 

5S*3 

il4i : 

1679  1 

3152 

4831   1 

78? 

1694 

2381 

lt>^ 

S4 

Of 

65 '6 

1621 

1505 

2818 

4323 

613 

1260 

1873 

lot 

27 

2{  ; 

S7'a 

U5 

172? 

3168 

4895  ! 

835      1^10 

2445 

l\a 

31 
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^^^nOXItlTS   AT  BOTHAMSTSD  OH  THB  GbOWTH   OF  WhSAT  YsAB  AFTSB  YsAB 

ON  THE   SAMS  LaKD. 

llRKBDLr^TABLB  XV.—Pboducb  of  the  14th  Sbasox,  1856-7.    Bbed  (Red  RoBtock) 
Bown  November  6,  1866  •  Cmp  cut  Au^amt  13,  and  carted  August  22,  1867. 
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EXPEBIMENTS  AT  EOTHAMSTED   ON  THB   GbOWTH  OF  WhBAT  YeAB  AVTIS 

ON  THX   BAMX  LaND. 

Appendix. — Table  XVL— Pboduce  of  the  15th  Season,  1857-8.  Sebi>  (Bed  B 
sown  November  3  and  11, 1857 ;  Crop  cut  August  9,  and  carted  August  20, 1 
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mENTS   AT  BOTHAMSTED   ON   THE  GbOWTH  OF  WhEAT  YeAB   AFTEB  YeAB 
ON  THE  SAME  LaND. 

Hx.— Table  XVTT, — Peoduce  of  the  16th  S^asok,  1858-9.     Seed  (Red  Eos- 
i)  sown  Hovember  i,  1858     Crop  cut  August  4,  and  carted  August  20,  1859. 
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EXPSBIHSNTS  AT  BOTHAMSTED    ON   THS   GbOWTH   OF  WhBAT  YsAB   AFT 

ON  THE   SAME  LaND. 

Appendix. — Table  XVIII. — Produce  of  the  17th  Season,  1859-60.  Se 
Kostock)  ^mvn  November  17,  1859 ;  Crop  cut  September  17  and  19,  an 
October  5,  1860. 
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▲9  BoEHAMflrBD  QV  THB  GbOVTE  OW  WhB4T  YbA»  JOTXBl  TjU» 
as  THB  SAME  IiAlfD. 

L, — Table  XIX.— Produce  of  the  18th  Season,  1860-1.    Seed  (Red  Rostock) 
rn  November  5, 1860 ;  Crop  cut  August  20,  and  anted  August  27, 1861. 
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EXPEIUMEMTS  AT  BOTHAMSTED   ON  THB  GbOWTH  OF  WhBAT   YxAB  AVTIB 

ON  TEE  BAMS  LaND. 

Appendix. — Table  XX. — Produce  of  the  19th  Season,  1861-2.    Seed  (Red  Ro 
sown  October  25, 1861 ;  Crop  cut  August  29,  and  earteti  September  12, 1862 
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OIXHTS    AX    SOTHAH8TID  GS  THE   GbOWTH  OF  WhEAT  YeAB  AFTEB  YeAB 
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>nL — ^Tabub  XXI. — Produce  of  the  20th  Season,  1862-3.  Seed  (Red  Rostock) 
wn  November  IT  1B02     Crop  cut  August  10,  and  carted  August  18, 1863. 
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61-7 

2i) 

56*0 

62-5 

58*3 

,. 

59-1 

60-8 

56-6 

47-5 

60*8 

SI 

.. 

^, 

■f 

•  ■ 

»k 

*« 

)61-9( 

56-9 

50-3      61-S 

2^ 

" 

" 

- 

•* 

" 

" 

■- 

55-9 

49*3  i  61*0 

1  See  foot-note  No.  5,  to  Apix-ndix  Table  I.  p.  147. 

2  For  Plot«  0,  1,  20,  21,  oiid  22,  tlie  averages  are  for  only  19,  18,  17,  13,  and  la  yem 
mpectively. 

»  On  Plots  17  and  18  the  manures  have  altemate-l  during  the  last  12  yenn;  that  it,  amnuanip 
aalts  on  Idiots  17,  and  the  mixed  mineral  manure  on  Plots  18,  in  one  year;  mineral  manun  on 
Plots  17,  and  ammonia-wits  on  Plots  18,.  in  the  next  year,  and  so  on. 
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llAI&\Si<J6. 

AVEBAOI. 

Of 

OriMAi 

H»ta. 

unr. 

1858, 

X859. 

18W. 

WBh 

iBm. 

1868, 

30  Ye*™.* 

b*. 

ilM. 

itm 

lis?. 

Ibfc 

lb«. 

It*, 

ItM* 

Ibt, 

>-o 

61  *  a 

54-0 

53-5 

57*6 

5a-5 

6*i'C 

58-4 

57*5 

0 

}'0 

60-7 

55-0 

5^- a 

57-6 

68*0 

62*8 

58"! 

57*2 

1 

J-4 

62-0 

56-5 

55 '5 

60*5 

Sl-Q 

63*1 

60-0 

59*3 

5 

*-3 

^   60-4 

52'5 

52-0 

57-4 

57*8 

62*7  j 

67*0 

56-5 

a 

*-8 

'    61-1 

55-0 

5,1*0 

58"0 

58-5 

62- a 

58-7 

57*2 

4 

i-O 

61-0 

5G-0 

54-0 

59'1 

59*0 

63-0 

59-1 

67'9 

5a 

3-8 

61-* 

56-0 

53-1 

59'0 

59*0 

63*0 

69*0     1 

57' S 

6& 

9-0        G2-1 

56*5 

53*7 

59-5 

59*5 

62-3 

59*6 

5S*6 

6n 

9*»        G-^*\ 

5G-5 

54- ii 

59-4 

59-6 

62*3 

59*5 

58-7 

66 

0-5        61-9 

55-9 

54*3 

59'0 

59-3 

62-6 

59-6 

58-4 

7a 

0-3      62-a 

55 'D 

54*3 

58*9 

59*5 

62-5 

59*4 

58-3 

76 

10'8        Gl'8 

54-0 

53*8 

58-3 

59*51 

6^-3 

fi8'9 

57*8 

8a 

iO'6    1    61-7 

53' 4 

5i'3 

58-5 

59-0 

62*3 

59- 1 

57*8 

Bb 

iO-I     1    60*8 

54-5 

51-5 

56-8 

59-5 

62*1 

58*4 

57-1 

9j 

SS'O        58-8 

50-5 

48-5 

53-9 

56-3 

62-5 

57*7 

55-4 

U 

S8*0   1    59"(^ 

51 '5 

49'5 

55'0 

56-6 

62-6 

57-8 

55-g 

lOd 

58-e       61** 

5i'5 

51-0 

'  55-5 

57-5 

6^*8 

58-6 

57-0 

lOfi^ 

58- 5        ^0'5 

M-4 

51-0 

55*3 

58-0 

62-5 

58-3 

56-4 

Hit 

58'0        eO-4 

51*3 

51*2 

55-8 

58*0 

62-1 

58-3 

56*6 

U^ 

^0-4        62-1 

54-5 

53-4 

58-1 

58-0 

62- 1 

50-4 

58*2 

12« 

60-4.        62' I 

54-8 

53*5 

58*7 

58-0 

62*^ 

59*5 

58-3 

12* 

60-e        02' I 

55-0 

54'3 

59-9 

58-0 

62"  6 

59-6 

•   58*6 

I3ffl 

60*5        6^'? 

Sj'O 

53-8 

GO-0 

58-0 

62*5 

m^7  • 

58-6     1 

136 

60-5 

62*1 

54-5 

53' 7 

59*1 

58*0 

62-5 

59*6 

58*3 

lAa 

6U-3 

62*0 

54-5 

53*S 

59-3 

58*1 

62-5 

&&'6 

68-4 

14^ 

60-4 

62-6 

55-0 

63-8 

60-0  1 

58*3 

62-5 

59-7 

58*6 

l&j 

GO-O 

02-8 

55*0 

54-0 

G0*2 

58-3 

62' 9 

58*7 

58*7 

156 

60-& 

62' 1 

52*6 

52-0 

58*0 

58'0 

62*4 

59-2 

57-6 

16^1 

SO- 5       63-1 

5a'6 

51*7 

58-6 

57-5 

62-3 

59-1 

57-6 

166 

59*1 

62^3 

55-0 

54- 1 

59*3  1 

5S-I 

62*8 

5U'5 

}  58-0* 

/17fl] 

'    &8*S 

B2*5 

54-5 

54-3 

S9*l 

58-1 

£2*8 

59*4 

59^7 

62*3 

55-5 

54-5 

fjy-C 

58*5 

62 '6 

59*7 

■  5S*7* 

1186  1 

I    59-8 

62-4 

5«j*0 

54-6 

59-5 

58-6 

62-8 

59*6 

1    59-5 

62-5 

55*5 

53-0 

58-8 

57*2 

62*9 

59*2 

68*1 

19 

1   S8-4 

fiO-a 

52-5 

51-5 

57-9 

57-3 

62-5 

1     57^7 

57*0 

20 

,     eo*6 

61-& 

54-0 

52*5 

58-2 

58-1 

62-5 

58*2 

57*9 

21 

t       60*6 

Gl*5 

55^0 

^IX'B 

58-5 

58-0 

62-4 

58*1 

57*8 

23 

■Mrgiren  for  Plots  17  is  that  of  12  years  minei-al  manure  succeeding  ammonia-salts 
im^;  aod  that  given  for  Plots  18,  of  12  years  ammonia-salts  sucoeec&ig  the  mineral 


r 


18). 


180 


Report  of  Ejrperimmts  on  the  Groath  of  Wheat. 


[i 


EXFEBIMENTS  AT  EoTHAMSTED   OK   THE   GBOWn  < 

Appendix.— Table  XXIV.— Total  On 


riots. 

1 

Habvgsts. 

i 

i 

1844.' 

1846. 

1846. 

1847. 

1848. 

1849. 

1850. 

186L 

1858. 

1868. 

Hi 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

n». 

lbs. 

Rm. 

llii. 

1 

0 

1228 

1967 

1906 

2031 

1259 

,, 

1220 

1296 

919 

599 

\€ 

1 

1040 

1689 

1.509 

2119 

1124 

,. 

12.51 

825 

404 

IS 

2  i! 

1276 

1967 

1826 

1981 

1705 

2068 

1861 

2049 

1716 

1120 

M 

3  ", 

923 

1441 

1207 

1123 

952 

1229 

1002 

1083 

p  860 

359 

11 

4 

888 

1879 

1777 

1780 

1.583 

2063 

1785 

1919 

870 

• 

446 

IS 

56  Ij 

956  1 

1431 
1732 

1305\ 
1827  f 
1598\ 
2076/ 

1921 
2132 

1911 
1932 

2446 
2651 

1974 
2018 

2473 
2611 

1038 
1065 

587 
611 

15 

15 

6a  ■;■' 

66  : 

964 

1871 

1 

14W 

1663 

1672 

2410 

1960 

2271 

1288 

978 

911 

1967 

1632 

1737 

2484 

1980 

2119 

1300 

107S 

99 

7a  ■\ 
76  :/ 

984 

1682 

■ 

1534 

1834 

1936 

2576 

2134 

2524 

1615 

1369 

91 

2163 

1682 

1963 

2531 

2112 

2532 

1643 

1357 

99 

■8a  :\ 

980 

1716 

1549 

2U5 

1263 

1481 

1856 

1785 

1699 

1346 

90 

86  || 

1988 

2020 

1267 

2080 

1948 

1863 

1651 

1425 

89 

9a  J 

1280 

2131 

1 

1614 

/1477) 
1755f 

1181 

2035 

1951 

2142 

1591 

691 

H 

10a 

,' 

1 

1942 

1717 

1669 

.1475 

1762 

1970 

1509 

649 

U 

1008 

1980 

{ 

1850 

1702 

1334 

2141 

1721 

1966 

1320 

649 

99 

106  i 

1216 

1705 

1604 

2157 

1171 

1937 

1343 

896 

98 

11a  1 

I 

1116 

1880 

1628 

2044 

1984 

2317 

2001 

2216 

1472 

1015 

98 

116  !  f 

2055 

1941 

1641 

2149 

1940 

2163 

1387 

1073 

97 

12a  '  ) 
126  ! 

1004 

1842 

■ 

1661 

19.53 

1938 

2396 

1935 

2234 

1503 

1283 

99 

1955 

1796 

1717 

2277 

2013 

2203 

1492 

1375 

99 

13a  \ 

136  ;j 

1072 

1558 

1660 

1959 

1955 

2340 

2027 

2102 

1480 

1841- 

99 

1998 

1801 

1730 

2346 

1964 

2083 

1476 

1396 

98 

14a  l\ 

1016 

1743 

' 

1605 

1944 

1834 

2266 

2023 

2120 

1507 

1322 

9S 

146  1/ 

1812 

1856 

1726 

2123 

1995 

2121 

1530 

1347 

^ 

15a  '\ 
-156  \] 

1096 

2103 

/ 
I 

2112 

2214 

1571 

2109 

1693 

1839 

1451 

1143 

91 

1861 

2140 

1607 

2005 

1942 

2077 

1520 

1351 

9fl 

16a  .\ 
166  / 

1304 

2028 

' 

1592 

1959 

1973 

2254 

2134 

2499 

1794 

1496 

31 

2019 

2283 

1948 

2268 

2159 

2501 

1700 

1537 

31 

ri7a  \ 

9)176  ;/ 

1240 

2093 

2241 

2222 

1933 

2316 

1985 

2149 

1.577 

520 

9S 

2034 

2314 

1946 

22.59 

1961 

2079 

1520 

539 

91 

ll8a  !) 
il86  1 

1368 

2048 

i 

2048 

2160 

1734 

2163 

1934 

2083 

869 

1111 

11 

1474 

2029 

1804 

2243 

1845 

2090 

921 

1256 

U 

19  : 

1580 

2114 

1889 

2195 

1838 

1994 

1850 

2031 

1582 

1160 

9( 

20   ' 

1495 

1332 

10.50 

.. 

868 

956 

875 

425 

14 

21 

'J2 

1 
L 

*• 

"  • 

*  • 

•• 

|l232| 

1177 
1176 

753 
592 

15 

1  See  foot-note  No.  5,  to  Ai>peudix  Table  I.  p.  147. 

'  For  PloU  0,  1,  20,  21,  and  22,  the  nveragos  are  for  only  19,  18,  17,  13,  and  13  j 
respectively. 

*  On  Plots  17  and  18  the  manures  ha^-e  alternated  during  the  last  12  yean;  that  fa,  amiiM 
salts  on  Plots  17,  and  the  miied  mineral  manure  on  Plots  18,  in  one  jfMX ;  mineral  mannn 
Plotii  17. 5md  ammoniap«al8t  on  Plots  18.  in  the  next  veer,  and  so  on. 
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ItuBI 


'l^mliBSB.  i 


tMT'     JM^IlBSB,   i  IBeO. 


\m  1332  /  J254 
ilS  1055  il8Q 
*S7  I  2&13  2263 
^1  U4l  /  1051 
**^1  IWB   I    ll&B 


09     US? 


12S7 

1818 
1850 
S450 
S530 
3680 
£675 


U70 


127T 
1273 

leoB 

209  7 
2089 
2063 
SOOT 


717 

ia64r 

738 
&32 

903 

1310 
1326 
IG12 
1597 
1759 
17S7 


XBO©     \     1SS8 
X^12     I    11^5 


1139 
1775 
1977 

IT  »^t37 
i9  23S7 
U  23S4 
39  S397 
ai  1   2413 

m  \  a43& 

aai  \  a^ss 
tea  \  2436 


1^07 

xsoo 

XB33 

less 

2llS 
*a037 

aoS7 

*2054 
a074 

so  53 


ai94  \  ^7X7 


*a005 


lii47 
1168 

1973 


1642  \  SX^^ 


1905 


2519 
2600 


*aV77 


1213  \    \0m       1039 

Was  \  1^^^     ^^^ 

-\4^1  \  l^^^      '^' 


905 
1060 
270 
307 
648 
577 
575 
600 
58S 
5G» 

SIO 

«iu 

856 

sa9 

409 
548 
9i9 

1435 

722 
847 


iftBL  laes 


100 1 
828 

7se 

1047 

1082 

1755 
1818 
2263 
2t@3 
2290 
2t90 

2162 
909 

1033 
1455 

1578 
2009 
2144 
2168 
2S04 
2125 
2173 


lSi8 
1024 
2447 
996 
1049 

1119 

1101 

1715 
1797 
2200 
2265 
2477 
2452 

26S8 
1641 

1457 

1600 
1706 
1734 
2096 
2025 
1953 
2019 
1886 
2008 


2188  \   1872 
2249   S029 

2333  I  2225 
2432  I  2233 

12S9  j  1747 


ll!>6 
L>050 
2121 

2107 

872 
1109 
1306 


1685 
1168 
1195 

1479 

818 
1273 
1250 


lies. 


Ibt. 
14^ 
1S34 
2886 
1127 
1303 

1283 

1296 

25i2 
2534 
3477 
3507 
3668 
5559 

3576 
2723 

2587 

2858 
2979 
3060 
3533 
3454 
0453 
3439 
3527 
3450 

3114 
3t27 

3710 
3607 

1370 

1339 
3G06 
3009 

3054 

U37 
1796 
1907 


or 

1 SI 4-63. 


1296 

1169 
2076 
1026 
1327 

1422 

1405 

1759 
1815 
2121 
2152 
2064 
2125 

1991 
1670 

1547 

1655 
1360 
1875 
2064 
2065 
2033 
2049 
2042 
2043 

1989 
2053 

2239 
22S4 

1761 
1724 
1774 
1751 

1984 

1033 
1373 

1352 


Ofkft 


1143 

1025 

2232 

964 

1072 


1146 

1169 

1747 

1796 
2268 
2283 
2377 
2386 

S161 
1621 

1435 
1G93 
1834 

1885 
2194 
2207 
2165 
2203 
2191 
2205 

2088 
2186 

2420 
2431 

1181*1 
I  2054*1 

2016 

989 
1384 
1362 


Ptota. 


5a 

eh 

7a 
7b 

85 


9a 

10a 

105 
lU 
Ub 
12-1 
12^ 
139 
ISh 
14a 

lit 

156 
16a 

17a) 

ITfr 
lea 
Ub^ 

19 

20 

21 
22 


^  17  or  18). 


•   en  tor  ri^'t^  1^  ^  ^^^^^  ^^  ^-  ye^^s  ^mineral  manttrc  sueeeeiii]^  ?]i^m'^T!if*--'il*s 
^L  tbat  give^  for  Plots  18,  of  12  yean  ammonift-saiti  gaooeecUiig  the  mineial 
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EXFEBIMENTS  AT  BOTHAMSTED   ON   THE   GbOWTH  « 

Appendix.— Table  XXV. — Total  Siiai 


Uarvests. 

Plots. 

i 

1844.» 

1845. 

1846. 

1847. 

1848. 

1849. 

1860.  i  186L 

1852. 

1868. 

m 

lbs. 

llM. 

lbs. 

lbs. 

Ihs. 

lbs. 

lbs. 

lbs. 

lbs. 

llM. 

ftl 

0 

,   1436 

3977 

2561 

3277 

2074 

,, 

2037 

1862 

1706 

1807 

S» 

1 

1  1203 

3G99 

1953 

3735 

1735 

,, 

..   ;  1845 

1497 

1632 

m 

2 

1  147C 

391.') 

2454 

3628 

3041 

3029 

3245  '  3094 

3457 

3372 

448 

3 

1120 

2712 

1513 

1902 

1712 

1614 

1719  1  1627 

1.597 

1413 

SM 

4 

1104 

3G6S 

2390 

2948 

2713 

2645 

3312  .  2949 

1571 

ft 

1670 

sai 

5a 
66 

lllG 

1 

2684 
3599  ' 

1.541) 
2309] 
17211 
2901/ 

3412 
3721 

3266 
3.533 

3589 
3824 

4504 
4379 

4131 
4294 

1903 
,2032 

1951 
2130 

251 
250 

66  ■'}  I'"" 

3G44  1 

1676 

2786 

2878 

3072 

3927  ;  3624 

2581 

2777 

384 

2571 

2803 

2968 

3516 

3959  1  3507 

£604 

2798 

405 

It    ]   "" 

3243  1 

1968 

3151 

3088 

3584 

4485  !  4587 

3850 

3741 

560 

3007 

2953 

3413 

3396 

4280  ■  4302 

3772 

3734 

548 

86  }  "«» 

1 

36C3  1 

1963 

3683 

2317 

1815 

3407  i  2769 

3806 

3966 

618 

2575 

3720 

2148 

3166 

3591 

2830 

3772 

3927 

611! 

:l 

96  ij  '-^"S 

4058 

2033 

/2506 
\3052 

1945 

2683' 

3550 

3252 

3714 

2399 

4141 

2603 

2858 

2918 

1810 

3165 

2942 

3374  !  2253 

4Mi 

1^"  i'}  "-^ 

42C6  1 

2244 

2891 

2367 

2851 

3089 

3070 

2787 

2049 

m 

14.'>5 

2874 

2926 

2960 

1949 

3048 

2819 

2682 

4411 

!l6,h^«" 

4104  1 

2133 

3517 

3274 

2892 

3806 

3386 

3C81 

2524 

614; 

2715   3203 

2898 

2942 

3741 

3302 

2912 

2707 

601 

1^  l>- 

4134  ] 

2163 

3452 

3390 

3371 

3921 

3600 

8257 

3665 

5601 

2554 

3124 

2880 

3300 

3905  i  3581 

3232 

3704 

647; 

!L"  |:[  l^O-' 

3355  1 

2327  i  3306 

3290 

3236 

4026  !  3544 

3222 

3704 

6aM 

2755   3171 

3072 

3246 

4008  1  3440 

3289 

3912 

664J 

}l6  iJ  "- 

3696  / 

2031  1  3362 

3257 

3211 

40.52  1  3605 

3547   3471  1 

566i 

2534   3006 

2897 

3218 

4015  ;  3537 

3607 

3761 

5411 

1?^'}>^- 

4044  1 

2936   3876 

2937 

3038 

3321  i  3041 

3212 

3361 

4891 

2513  1  3617 

3016 

3262 

3926  j  3432 

3421 

3756 

527i 

|«^  }1480 

4191  1 

2067   3417 

3115 

3384 

5103  ;  4234 

4677 

4904 

670! 

2836 

4012  ^ 

3380 

3559 

4615  '  4332 

4616 

5019 

6631 

8.JI/6  ]  / 

3326  { 

3278 

4027 

3296 

3891 

4126   3597 

3734 

1996 

527< 

2784 

4261 

3324 

3858 

4034 

3406 

3466 

2012 

489 

l'8"  'I  l-fR 
ll8J  il  l'«8 

3819  1 

2838 

3852 

2935 

3592 

3927 

3390 

1687 

3385 

2411 

1893 

4164 

3056 

3779 

3844 

3586 

1764 

3796 

237! 

19  l|  1772 

4215 

2425 

4202 

3295 

3270 

3527 

3348 

3397 

3213 

467 

20  i 

3104 

, , 

2074 

1721 

.. 

1639 

1609 

1577 

1659 

221 

ai  1   .. 

.. 

1 

..   1   .. 

*•  V  1763 

(2108 
2179 

2181 

344 

i 

i      1 

.. 

1860 

334 

^  Sec  foot-note  No.  5,  to  Appendix  Table  I.  p.  147, 

*  For  PloU  0,  1,  2u,  21,  and  22  the  avcrngw*  arc  for  only  19,  18,   17,  13,  and  13  yw 
respectively. 

*  On  Plots  17  and  18  the  manures  have  alternated  during  the  last  12  years ;  that  is,  i 
salts  on  Plots  17,  and  the  mixed  mineral  manure  on  Plots  18,  m  one  year ;  'mineral  nuuian 
17,  and  ammoniii-salts  on  Plots  18,  in  the  next  year,  and  so  on* 
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Tli^mvEst^ 

AVERAQB. 

t       \ 

or 

'  20  Yean,> 

or  last 

Plotik 

'^ 

1868.   IS^.  j 

1800, 

186L 

1S63, 

1803. 

12  Years. 

1844-C3. 

1852-63. 

Itjrt.     Ibi, 

llM. 

llMk 

Lbt. 

ib^  1 

lbs. 

lbs. 

1 

1**4I2 

2310 

1445 

nee 

2030 

ii'as 

2072 

1846 

0 

1 

1G30 

*2atK) 

1380 

1387 

1748 

1745  1 

1965 

1767 

1 

1 

3337 

4810 

344U 

3101 

4195 

4279  ' 

3515 

3869 

2 

f 

1670 

2175 

1459 

1254 

1713 

1600  , 

1693 

1662  ; 

3 

I 

1673 

223Q 

1520 

1330 

1662 

1654  ' 

2125 

1732  1 

4 

1        1 
r  1  153ta  I  2323 

1580 

1493 

1840 

1087 

2345 

1856 

5j 

•         1 
-,  ■  1643   2393 

1660 

1610 

1860 

1768 

2501 

•1938 

bJ 

7        2577   3747 

2183 

2573 

2839 

3714 

2909 

2957 

6a 

7    '  2713  ,  3853 

2393 

2683 

3100 

3716 

3044 

3067 

66 

■y    \     3965   4677 

3003 

3501 

3906 

5853 

3776 

4187 

la 

I  1  4092   4803 

3137 

3555 

3913 

5878 

3830 

4236 

76 

7    4667   5353 

3880 

3913 

4723 

6715 

3862 

4706 

8a 

O  '.  4667   5597 

3813. 

3795 

4635 

6489 

3977 

4725 

86 

7  .  4317  '  5-270 

4777 

4445 

6050 

6512 

3739 

4426 

9i 

if;    -2088   3590 

3130 

2170 

3256 

4197  ! 

2998 

3187 

96 

>:>    213()   2730 

2213 

1930 

2593 

3481 

2G56 

2603 

10a 

r^    2615   3420 

230O 

2163 

2843 

4056 

28G6 

3061     ; 

.  106 

4*:^    -2797   3527 

2503 

2577 

2842 

4233 

3124 

3181 

Ua 

2<y        3018   3577 

2693 

2645 

2873 

4459 

3176 

3285 

:  116 

1^7    3GG3   4550 

323() 

3192 

3649 

5443  ' 

3617 

3932 

i  12a 

S;j    3G73   4743 

3087 

3337 

3609 

5365 

3G07 

3962 

!  126 

0  7  '.  3693   4737 

2993 

3318 

3589 

5739 

3582 

3945 

13a 

»47  ■  3677   4807 

3037 

3490 

3672 

5799 

3G32 

4033  1 

136 

-,5S    3737   470.3 

3053 

3377 

3397 

5459 

3609 

3983  1 

\Aa 

552    3710   47U0 

3103 

3303 

3550 

5-299 

3G15 

4019  1 

"Uh 

r>S7   3515   4773 

2877 

3318 

3396 

5162 

3499 

3795  ! 

15a 

7  7S   3<39S   4993 

3090 

3478 

3758 

5113 

3GG9 

4028  1 

156 

r,8T   4797   5927 

4117 

4423 

4527 

7007 

4441 

5152  : 

1 6a 

703   4813   5793 

4207 

4343 

4497 

6725  , 

4511 

5151 

166 

n\Zy^       32«!3   24^53 

2700 

1753 

3080 

1918 

3060  ) 
2988  f 

1985^ 

i'17^) 
1^76  3 

,94->   .'274   2373 

2970 

1663 

3()77 

1903 

544.')   2(M.-8   4533 

1720 

3094 

1993 

4883  ; 

3065  \ 
309G  / 

3755"* 

ri8a( 
,\186j 

5365   19o7   4G50 

1743 

3324 

2140 

4728  ! 

rU93   31S5  '  4023 

2743 

3238 

2053 

4523 

3416 

3521 

19 

13G4   1730   2217 

1433 

i4«;s 

1517 

1472 ; 

1807 

1714 

20 

1815   2373   3185 

174G 

1G40 

2192 

2483  : 

2298 

2343 

21 

1 

B07   2  ISO  1  2981) 

15t;7 

1957 

2180 

2692 

2266 

2308 

22 

«  given  tor  Pints  17  is  tliat  of  12  yeai-s  miuei-nl  maDun>  succeeding  ammonia-salts 
*-  ftMJ  that  given  for  Plots  18,  of  12  vc;irs  ammonia-s.ilts  succeeding  the  mineral 
7  or  18). 
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EXPEBDCENTS   AT  BoTHAKSTED   OX   THS   GbOWTH  « 

■"    App^xdix,— Table  XXYL— Total  Pboww 


H^in-EnB* 

Hot^ 

f  - 

laiC' 

1S46. 

1M0. 

1S47, 

1841. 

1B49, 

IBM. 

li5L 

USB. 

ISN. 

UN 

IbL 

Ltx. 

u». 

IIJB, 

ibfl. 

Ito, 

Um. 

ibi. 

Urn. 

Vtm 

m. 

0 

3S64 

5944 

4467 

53U8 

3333 

3257 

3158 

2625 

9406 

m 

1 

£943 

538S 

3402 

5854 

2S59 

*v 

3096 

2322 

SOW 

4m 

2 

2T5a 

5S&2 

4280 

56i>9 

4746 

5097 

5106 

5143 

5173 

4493 

im 

3 

S043 

4L53 

2720 

3025 

2664 

2343 

S721 

2710 

2457 

1772 

4 

1992 

554a 

4167 

472S 

4296 

470a 

5097 

4663 

2441 

3116 

\m 

5a 

207a  ^ 

4115 

{ 

£g4G\ 
4136/ 

5333 

5177 

6035 

6476 

6604 

2941 

2538 

4xm 

56 

J 

5331 

•  ' 

3319) 
4977/ 

5S&3 

5465 

6475 

6397 

6905^ 

3097 

2741 

4oae 

fia 

} 

2064 

5515 

{ 

3076 

4449 

4550 

5432 

5887 

5395 

3869 

3755 

£031 

66 

4538 

4435 

4705 

6000 

5939 

5626 

3904 

3870 

mm 

la 

; 

2156 

4925 

{ 

350a 

4985 

5024 

6160 

6619 

7111 

5465 

5110 

85» 

lb 

5170 

4G35 

5376 

5927 

6392 

6834 

5415 

5001 

6441 

6(1  ; 

; 

2140 

5379 

/ 

35iir 

579d 

358U  1  3296 

5263 

4554 

5505 

5312 

Ml 

m 

\    45G3 

5740 

3415 

^246 

5539 

4693 

3-123 

5352 

9» 

d6 

2648 

6169 

f 

3«.: 

/3963j 
4B<»7( 

3126 

4718 

5501 

5394 

5305 

3090 

6M 

1 

4545 

4.75 

4587 

3265 

4927 

4912 

4683 

2909 

G71 

Ida  1 

} 

2120 

6346 

4094 

4593 

3701 

4992 

4810 

5036 

4107 

2691 

fiBOl 

106 

2671 

4579 

4530 

5117 

3120 

49B5 

4162 

3576 

708 

lla 

1 
j 

2316 

5984 

3761 

55GI 

5258 

52U9 

5807 

5602 

4553 

3538 

6001 

ll'j 

4770 

5144 

4539 

5091 

5681 

5465 

4299 

3730 

7771 

13ci 

) 

21S0 

597G 

38 'J4 
4509 

5405 

5328 

5767 

5856 

5834 

4760 

4946 

64i 

12& 

4920 

4597 

5577 

5918 

5784 

4724 

5079 

641i 

^3^/1 

1 

227(3, 

4913 

3987 
4753 

5265 

5245 

5576 

6053 

5646 

4702 

5045 

831 

134 

4972 

4802 

5592 

5972 

5523 

4765 

5308 

840 

14a 

} 

2132 

5439 

|[  3636 

530G 

50fll 

5477  i 

6075 

5725 

5054 

4793 

34$ 

146 -j 

I 

4346 

4S62 

4623 

5341 

6010 

5656 

5137 

5103 

Sift 

l&t  ' 

) 

25.*S(> 

6147 

/ 

504B 

6090 

4508 

5147 

5014 

4880 

4663 

4504 

7et 

156 

4374 

5757 

4623 

5267 

5866 

5509 

4941 

5ior 

80i 

16^  ' 

1 

27S4 

6219 

{ 

3659 

5376 

5083 

S'^as 

7237 

6733 

6471 

64CO 

9M 

i«ii»  ; 

4855 

G295 

5328 

58^7 

6774 

6803 

6316 

6556 

992 

{lln 

I 

2CGm 

39 1 9 

5519 

6249 

*5229 

6207 

6111 

5746 

5311 

2516 

621 

3, 

17^ 

■  4^18 

6575 

5270 

6117 

5995 

5485 

4986 

2551 

76a 

l«t.i 

} 

.1136 

5367 

J  4886 

6012 

4669 

5755 

5861 

5473 

2556 

4496 

394 

J% 

(  3367 

6193 

4860 

G022 

5639 

5676 

2685 

5052 

388 

19  I 

3352 

0329 

4314 

G397 

5133 

5264 

5377 

5379 

4979 

4373 

754 

20 

^, 

4599 

3406 

2771 

2507 

2565 

SE452 

2064 

3«i 

SI 

m 

•, 

.. 

- 

"' 

" 

■■ 

" 

M 

3285 
3355 

2934 
2459 

541 

5^ 

'  Soe  fo(»t-uote  No.  5,  to  Appeiulut  Table  I.  p.  147. 

2  For  Plots  0,  1,  20,  21,  aud  22,  the  averages  are  for  onlv  19,  18,  17,  13,  and  13  jm 
i-ospcctirely.  '  ' 

'  On  Plots  17  and  18  the  manures  have  alternated  during  the  last  12  years;  that  is^  anmioD 
sdts  on  Plots  17,  and  the  mixpd  tninoml  manure  on  Plots  18,  in  one  year;  mineml  monore  on  Ploti  1 
ind  ammonia-salts  on  Plots  18,  in  the  next  year,  and  so  on. 
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SASVS6XS. 


1867. 


1868.  /  185B'      I860. 


Ita.  lbs. 
272G  3234 
2650  2685 
5910  6349 
2813  I  2811 
2958  I  2879 

3026  j  2719 
5247     2870 


lbs.  J      lbs. 

3504:  I   2271 

3489  I    2097 

7073  /    5304 

3226  2197 

3418  2352 


(968 
1950 
1462 
•793 
355 
579 

634 
.203 


.208 
•060 
►375 
1317 


4395 
4563 
6415 
6622 
7347 
7342 

6701 
4158 


360<y 

3GGG 

5  55o 
5708 
677-4 
6S92 
7-42  1 
7CO-4 


2483 

2595 

3393 
3719 
4615 
4734 
5639 
56O0 


3569 
4390 
4774 
5117 
;394  1  6100 
5312      60GO 
)421  1  6077 
6074r 
6150 
61-46 


)386 
5439 
&351 


T076     \    6635 
5002     I    4285 


3118 
3420 
3773 
4000 
4878 
4664 
4568 
4637 
4636 
4666 


6368       5800 
6543       6134 


7814 
7897 


749^ 
7  530 


6826 
7088 

7953 
7798 


3730 
3541 


370O   \    5353 

^'"^  ^    lllo    \   6506 
3305    1    6630 

5362   1    5926 


2777    \   2819 

^^^    ^     3592   i   4440 


3256 
4723 


4387 
4704 

5973 
6096 

4109 
4518 
2649 
2706 

4178 

2155 
2639 
2414 


isei. 

1862. 

lbs. 

lbs. 

2769 

3258 

2215 

2772 

5303 

6642 

1990 

2709 

2193 

2711 

2540 

2959 

2692 

2961 

4328 

4554 

4501 

4897 

5764 

6106 

5738 

6178 

6203 

7200 

5985 

7087 

6607 

8738 

3079 

4897 

2784 

4050 

3196 

4443 

4032 

4548 

4223 

4607 

5201 

5745 

5481 

5634 

5486 

5542 

5794 

5691 

5502 

5283 

5476 

5538 

5506 

5268 

5727 

5787 

6761 

6752 

6775 

6730 

2982 

4827 

2829 

4762 

5144 

3161 

5446 

3335 

5345 

4132 

2340 

2335 

2749 

3465 

3263 

3430 

1863. 


ibe. 
3,254 
3,079 
7,165 
2,727 
2,957 

2,970 

3,064 

6,236 
6,250 
9.33G 
9,385 
10,383 
10,048 

9,888 
6,920 

6,068 
6,914 
7,212 
7,519 
8,976 
8,819 
9.192 
9,238 
8,986 
8,749 

8,276 
8,240 


Of 
20  Years," 
1844-63. 


3,288 
3,292 
7,889 
7,737 

7,577 

2,609 
4,279 
4,599 


Ib0. 
3368 
3134 
5591 
2719 
3452 

3767 

3996 

4668 
4859 
5897 
5982 
5926 
6102 

5730 
4668 

4203 

4521 

4984 

5051 

5681. 

5672 

5614 

5681 

5651 

5658 

5488 
5722 


Of  last 
12  Tears, 
1852-63. 


10,717       6680 
10,332       6795 


4821 
4712 
4839 

4847 

5400 

2840 
3671 
3618 


lbs. 
2989 
2792 
6101 
2626 
2804 

3002 

3107 

4704 
4863 
6455 
6519 
7083 
7111 

6587 
4808 

4038 
4754 
5015 
5170 
6126 
6169 
6110 
6236 
6174 
6224 

5883 
6214 

7572 
7582 

3166* 
5809* 

5537 

2703 
3727 
3670 


Plots. 


0 
1 
2 
3 

4 

5a 

56 

6a 
66 
7a 
76 
8a 
86 

•  9a 
96 

10a 
106 
11a 
116 
12a 
126 
13a 
136 
14a 
146^ 

15a 
156 

16a 
166 

/17a) 

\176 

18a 

^186^ 

19 

20 
21 
22 


«1 
toX7 


•  en.  foT  ^^^^^  17  is  that  of  12  years  mineral  manure  succeeding  ammonia-salts 
^^d  that  given  for  Plots  18,  of  12  years  ammonia-salts  succeeding  the  mineral 
€]^18). 
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VI. —  On   Peruvian    Guano   and  the  Means   of  Increasing  & 
Efficacy  as  a  Manure.    By  Dr.  Augustus  Voelcker. 

Peruvian  guano,  like  well-made  farmyard-manure,  lias  been 
found  to  benefit  more  or  less  all  kinds  of  crops  grown  on  every 
description  of  land.      For  this   reason  it  is  considered  a  more 
universal  fertiliser  than  artificial  manures,  which,  like  nitrate  oi 
soda,  wool-refuse,  horn-shavings,  &c.,  exercise  a  beneficial  zx^of^ 
upon  vegetation  solely  in  virtue  of  their  nitrogen,  and  conft^ 
quently  should  only  be  used  in  special  cases  and  with  great  dx^ 
crimination,  especially  on  soils  deficient  in  the  mineral  sabstana^ 
found  in  the  ashes  of  plants. 

With  the  exception  of  a  trifling  quantity  of  sand,  seldc^  ' 
exceeding  2  per  cent.,  and  12  to  15  per  cent,  of  moistu*:" 
genuine  Peruvian  guano  contains  nothing  which  is  not  of  grc^ 
utility  to  vegetation. 

We  find,  indeed,  in  it  in  a  concentrated  state  the  most  valaak:3 
fertilising  constituents,  and  do  not  meet  in  it  with  substance 
which,  though  necessary  to  a  healthy  growth  of  plants,  ^ 
abundantly  distributed  throughout  most  soils,  and  therefore  m-^ 
well  be  dispensed  with  in  a  concentrated  manure. 
*  But  although  it  contains  potash,  soda,  chloride  of  sodium 
lime,  magnesia,  oxide  of  iron,  phosphoric  acid,  sulphuric  acL- 
and  silica,  or  nearly  all  the  ash-constituents  of  plants,  the  lar^ 
amount  of  ammoniacal  salts  and  nitrogenous  organic  matt::^ 
which  enter  into  it  chiefly  determine  its  (Commercial  and  ag:^ 
cultural  value. 

Ammoniacal  salts  and  nitrogenous  matters  possess  a  mone^^ 
value  which  is,  in  a  great  measure,  independent  of  the  demar^ 
of  the  agriculturist  for  these  materials.  Guano,  when  cheaj 
may  and  has  been  used  as  the  raw  material  for  the  manufactu^ 
of  spirits  of  hartshorn,  carbonate  and  sulphate  of  ammonia,  ^ 
also  for  preparing  Prussian-blue,  murexide-purple,  and  oth^ 
(lyes,  and  such  competition  would  disturb,  and  possibly  migt 
injure,  the  market  for  the  farmer. 

In  my  own  mind  I  have  no  doubt  that  Peruvian  guano  i 
worth  more  to  the  agriculturist  and  the  dealer  in  artificial  me 
nures  than  to  other  chemical  manufacturers,  because  its  const  J 
tution  is  one  that  gives  it  special  value  as  food  for  plants ;  as 
source  of  nitrogen,  it  differs  materially  from  wool-refuse  (shoddy^ 
(which  being  impregnated  with  oil  dissolves  but  slowly  in  th< 
soil,  and  is  therefore  far  less  valuable,)  and  resembles  a  quid 
acting  because  rapidly  decomposing  material,  such  as  blood  o: 
fish-refuse. 

Genuine  Peruvian  guano  contains  from  6  to  7  per  cent,  o 
ready- formed  ammonia,  and  an  amount  of  nitrogenous  organi( 
constituents  which  on  decomposition  yield  about  12  per  cent 
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of  ammonia.  The  phospliates  which  guano  contains — bone- 
earth  in  a  finely  divided  state  to  the  extent  of  22  to  24  per 
cent. — as  well  as  its  soluble  alkaline  phosphates,  are  presented  in 
a  very  valuable  shape.  Its  alkalies,  specially  the  potash,  will 
much  benefit  crops  on  light  soils,  which  are  generally  deficient 
in  this  element. 

As  long  as  Peruvian  guano  was  sold  at  a  price  which  left  a 
broad  margin  for  profit,  many  farmers  did  not  trouble  themselves 
to  enquire  whether  they  derived  the  utmost  advantage  from  its 
application,  or  whether  they  did  not  incur  a  partial  waste  by 
applying  it  to  crops  or  upon  soils  for  which  other  fertilisers  were 
better  suited.  But  a  gradual  rise  in  price  compelled  them  to  study 
greater  economy  in  its  use,  and  to  try  experiments  with  a  view 
of  ascertaining  when,  and  in  what  quantities,  for  what  crops,  and 
upon  what  soils,  it  should  be  used. 

The  successful  employment  of  superphosphate  and  similar 
artificial  manures,  prepared  more  particularly  for  root-crops,  has 
at  the  same  time  very  much  tended  to  enlarge  our  experience 
and  knowledge  on  the  relative  merits  of  phosphatic  and  ammo- 
niacal  fertilisers.  The  high  price  of  guano  for  the  moment 
aided  the  introduction  of  superphosphate,  and  gave  greater  range 
and  precision  to  this  branch  of  agricultural  science. 

The  true  interests  of  the  importers  of  guano  and  the  manu- 
facturers of  manures  are  not  opposed  to  each  other ;  for  Peruvian 
guano,  judiciously  used  for  special  purposes,  can  well  compete 
with  other  artificial  manures  ;  and  for  other  purposes  a  much 
cheaper  manure  may  often  be  used  with  greater  advantage  in 
preference  to  guano. 

It  appears  desirable  that  Peruvian  guano,  as  hitherto,  should 

^  sold  genuine  by  the  recognised  agents  of  the  sole  importers ; 

^"d  the  supervision  which  the  importers  exercise  in  appointing 

respectable  agents,  and  the  care  they  take  to  prevent  the  adul- 

teration  of  guano,  deserve  all  praise.    If,  however,  it  can  be  shown 

"^^t  the  efiicacy  of  Peruvian  guano  may  be  greatly  increased  by 

Certain  chemical  and  mechanical  means,  requiring  more  time  and 

^^^ntion  than  the  farmer  is  likely  to  bestow  upon  it ;  and  that  the 

?"^ixture  of  other  fertilising  matters  renders  guano  more  useful 

^Q  rr\  any  cases,  it  must  surely  be  an  advantage  to  the  importers 

^  Sive  fitting  opportunity  for  its  being  so  treated  and  combined. 

^^  it  were   true  that  the  proportion  of  nitrogen  in  the  organic 

'J*t:ters  and  of  ammoniacal   salts  in  manures  solely  determined 

^®ir  efficacy  and  value,  in  reference  to  all  crops,  in  all  climates, 

J^  on  every  description  of  soil,  Peruvian  guano,  perhaps,  would 

Jj^pie-eminently  the  most  valuable  artificial  manure.     We  know, 

**^ever,  very  well  that  this  large  supply  of  nitrogen  is,  in  some 

of  no  use  whatever,  and  in  others  exercises  a  decidedly  in- 
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jurious  effect.  There  are  clay  soils  in  Gloacestershire,  Hereford- 
shire, and  other  counties,  on  which  the  application  of  ammoniacal 
salts  to  root-crops  often  diminishes  the  crop,  and,  at  the  best,  is 
of  no  benefit  whatever  to  the  swedes  or  turnips.  Again,  on  Kght 
sandy  soils,  although  for  a  time  highly  nitrogenous  manures  may 
largely  increase  the  yield  of  corn,  yet  their  exclusive  and  long 
continued  use  leads  to  a  rapid  exhaustion  of  the  soil  in  those 
mineral  constituents  of  which  an  abundant  supply  is  required 
by  all  cultivated  plants.  On  the  other  hand,  there  are  certain 
loamy  soils  on  which  Peruvian  g^ano  is  used  with  great  advan- 
tage for  grass  and  corn  crops,  especially  as  a  top-dressing  for 
wheat  and  barley ;  and  the  only  question  which  arises  is,  whether 
the  required  nitrogen  is  more  economically  applied  to  the  land 
in  that  shape,  tham  as  nitrate  of  soda,  sulphate  of  ammonia, 
soot,  &c. 

Preparation  of  Guano. 

When  guano  is  used  as  a  topdressing,  or  is  drilled  in,  more 
care  should  be  taken  than  is  frequently  bestowed  to  apply  it  in  a 
good  mechanical  condition.  It  should  never  be  sown  without 
having  been  submitted  to  the  rather  tedious  and  unpleasant 
process  of  sifting  and  grinding  into  a  fine  powder.  TJie  bard 
lumps,  varying  from  the  size  of  a  pea  to  that  of  an  eggy  which 
always  occur  in  good  Peruvian  guano,  do  not  materiaUy  differ 
in  composition  from  the  finer  particles,  and  should  be  reduced 
to  as  fine  a  powder  as  the  rest 

If  guano  is  sown  without  such  preparation,  the  fine  dust  will  be 
carried  away  too  readily  by  the  wind,  and  the  coarser  portions 
will  fall  too  much  together  in  one  place.  In  consequence  of 
this  unequal  distribution,  the  young  plants  will  be  burned  up 
where  the  lumps  drop,  near-by  there  will  be  a  rank  growth,  and 
the  crop  will  ripen  unequally.  The  danger  arising  from  unequal 
distribution  is  less  when  the  manure  is  applied  to  the  land  in 
autumn  before  sowing  the  seed-corn.  This  practice  should  be 
adopted  in  all  cases  in  which  the  soil  contains  a  fair  amount  of 
clay,  which,  in  virtue  of  its  well-known  absorbing  properties, 
retains  the  fertilizing  constituents  of  guano,  .so  that  the  rain 
falling  upon  the  land  during  the  winter  months,  instead  of  re- 
moving the  most  valuable  manuring  substances,  as  in  the  case 
of  light  sandy  soils,  has  the  advantage  of  disseminating  them 
uniformly  through  the  soil. 

Mechanical  Preparation  of  Guano, 

It  has  been  recommended  to  sift  the  guano,  to  spread  the  lumps 
retained  by  the  sieve  on  a  clean  stone-floor,  and  to  pass  a  garden- 
roller  over  them,  or  to  beat  them  down  with  the  bsCck  of  a  shoyel 
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r  a  turf-beater.  It  is  extremely  difficult,  however,  by  these  means 
0  reduce  them  to  a  sufficiently  fine  powder.  Even  grinding  under 
k  millstone  does  not  answer  the  purpose,  for  guano  is  very  apt  to 
ake  nnder  the  stone.  It  therefore  requires  to  be  mixed  with 
»me  material  which  counteracts  this  tendency  to  cake.  Gypsum, 
ine  aahes,  salt,  charcoal-dust,  and  dry  soil,  are  some  of  the 
naterials  that  have  been  recommended.  Gypsum,  however,  does 
aot  prevent  the  caking ;  it  therefore  is  ill  suited  for  the  purpose. 
Salt  likewise  is  objectionable ;  for  it  gives  the  guano  a  moist 
appearance,  and  rather  inci^eases  than  diminishes  the  difficulty. 
Finely-sifted  coal  or  wood  ashes,  charcoal-dust,  and  dry  soil, 
answer  better;  but  perhaps  the  best  material  for  effecting  the 
leduction  of  guano  to  a  fine  powder  is  sharp  sand. 

The  proper  way  of  proceeding  is  first  to  sift  off  all  the  fine  guano- 
flust,  then  to  mix  the  hard  lumps  left  in  the  sieve  with  about 
twice  their  bulk  of  sand,  to  spread  the  mixture  on  an  even  floor, 
and  to  pass  a  heavy  roller  over  it,  or  to  beat  down  the  lumps 
with  a  wooden  mallet.  The  admixture  of  sand  prevents  the 
caking  of  the  guano,  and  greatly  facilitates  its  reduction  to  fine 
powder.  After  the  whole  has  gone  through  the  sieve,  salt  in  the 
proportion  of  two  parts  by  weight  to  one  of  guano  may  be  added 
with  great  advantage.  The  moisture  imparted  to  the  guano  by 
the  salt  prevents  the  dusting,  which  is  so  great  an  inconvenience 
in  sowing  it  by  hand.  Salt  in  conjunction  with  guano,  more- 
over, has  a  specific  action  on  vegetation,  which  is  specially  bene- 
ficial to  corn-crops  on  light  soils. 

Analyses  of  Guano. 

Notwithstanding  that  many  elaborate  and  careful  analyses 
liave  been  made,  some  peculiarities  in  the  chemical  constitution 
of  Peruvian  guano  have  been  passed  by  either  unnoticed  or  have 
not  attracted  the  degree  of  attention  to  which  they  are  entitled.  In 
order  to  render  more  intelligible  in  what  these  peculiarities  con- 
sist, and  how  far  they  affect  our  endeavours  to  render  guano  more 
efficacious,  1  would  invite  attention  to  the  following  analyses  of 
three  samples  of  Peruvian  guano  of  this  year's  importation. 

Composition  of  Tliree  Samples  ofPej-uvian  Guano. 

Moisture 18-42  15-M  lC-56 

^Organic  matters  and  salts  of  ammonia  ..      ..  52-11  52*81  51*70 

Phosphates  of  lime  and  magnesia  (bone-earth)  21-99  20*26  23-55 

tAlkaline  salts 0*37  10*52  6*44 

Inaolublo  siliceous  matters  (sand)         ..      ..  1*11  1*27  1*75 

100*00  100-00  100*00 

♦ContainiDg  nitrogen      15*34  15*41  15*13 

Equal  to  ammonia         18*62  1869  18*37 

.    KSontaining  phosphoric  acid 2*23  2*48  1*08 

Equal  to  bone-earth       4*83  5*36  2*34 
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Organic  Matter  and  Salts  of  Ammonia. — For  all  practical  pi^^^ 
poses  it  is  quite  sufficient  to  determine  together  organic  matti^^^ 
and  ammoniacal  salts,  and  to  indicate  how  much  ammonia  ^''^"1- 
be  produced  by  100  parts  of  guano  on  its  final  decomposition  ^ 
the  soil.  •  ^ 

The  salts  of  ammonia^  as  well  as  the  organic  matters^  include 
several  distinct  chemical  compounds.  Phosphate,  sulphat^^^^ 
oxalate,  urate,  and  carbonate  of  ammonia  are  constantly  preseit. 
in  Peruvian  guano  ;  but  the  relative  proportion  of  these  salt 
varies  to  a  considerable  extent  in  different  samples.  Th( 
organic  matter  includes  uric  acid,  a  little  urea,  oxalic  acid,, 
guanine,  and  other  nitrogenised  substances,  and  also  butyiic,^ 
phocenic,  and  similar  fatty  acids,  to  which  the  peculiar  and 
characteristic  smell  of  guano  is  principally  due.  With  the 
exception  of  the  fatty  acids,  all  these  organic  substances  are 
rich  in  nitrogen,  and  very  prone  to  suffer  decomposition  in 
the  presence  of  water,  llie  most  important  product  of  their 
decomposition  is  ammonia.  The  strong  and  pungent  smell  of 
guano  damaged  by  sea-water  is  due  to  ammonia,  and  indicates 
a  partial  decomposition  which  the  nitrogenous  organic  matters 
have  sustained.  Such  a  decomposition  does  not  take  place 
without  loss  of  ammonia.  Hence  dark-coloured  and  pungent- 
smelling  samples  are  generally  poorer  in  nitrogen,  and  less 
valuable  than  those  which  are  light-coloured,  dry,  and  far  less 
pungent.  Uric  acid  and  urate  of  ammonia,  which  are  nearly  in- 
soluble in.  water,  contain  fully  one-third  of  their  weight  of 
nitrogen.  As  long  as  guano  is  kept  in  a  dry  atmosphere,  the 
nitrogen  in  these  compounds  remains  in  a  fixed  condition.  Under 
the  influence  of  oxygen  and  a  certain  temperature,  uric  acid  in 
tlie  presence  of  water  passes  through  a  very  remarkable  series  of 
transformations,  producing  allantoin,  urea,  and  oxalic  acid.  Urea 
in  its  turn  is  readily  resolved  into  carbonate  of  ammonia.  These 
changes  in  the  nitrogenised  constituents  proceed  rapidly  when 
guano  is  incorporated  with  a  moist  soil.  It  cannot,  therefore,  be 
doubted  that  die  nitrogenous  matters  of  guano,  in  virtue  of  the 
ammonia  they  produce,  are  as  useful  to  vegetation  as  the  actual 
«immonia  which  occurs  in  it  in  the  shape  of  ammoniacal  salts. 
For  all  practical  purposes,  therefore,  tlie  distinction  between 
actual  ammonia  and  potential  ammonia  *  is  of  little  significance, 
and  the  same  money-value  which  is  given  to  the  actual  ammonia 
may  with  propriety  be  assigned  to  the  ammonia  which  guano  is 
capable  of  yielding  on  decomposition. 

Oxalic  acid^  it  will  be  noticed,  is  a  product  of  decomposition 
of  uric  acid,  and  therefore  is  always  present  in  damaged  guano 

*  That  is  to  say,  the  ammonia  which  nitrogenous  matters  are  capable  of 
evolving  gradually  in  ihe  soil. 
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In  greater  abundance  than  In  dry  and  sound  samples.  In  good 
samples,  which  have  an  aromatic  rather  than  pungent  smell,  I 
find  invariably  a  large  proportion  of  uric  and  little  oxalic  acid, 
and  in  inferior,  dark,  strong-smelling  damaged  samples,  com- 
paratively speaking,  little  uric  and  much  oxalic  acid  ;  therefore  a 
large  amount  of  oxalic  acid  in  ^uano  indicates  inferior  quality. 
The  oxalic  acid,  however,  as  we  shall  see  hereafter,  plays  an 
important  part  in  rendering  the  insoluble  phosphatic  constituents 
soluble. 

Ready-formed  Ammonia  in  Guano. 

In  a  scientific  point  of  view,  the  determination  of  ready- 
formed  ammonia  in  guano  is  of  some  interest.  In  a  practical 
point  of  view,  it  likewise  appeared  to  me  desirable  to  ascer- 
tain whether  or  not  guano  contains  any  free  or,  more  properly 
speaking,  volatile  carbonate  of  Smmonia.  I  therefore  deter- 
mined in  the  preceding  samples  both  the  amount  of  free 
ammonia  and  that  present  in  the  shape  of  ammoniacal  salts. 

For  this  purpose  100  grains  of  each  sample  were  introduced 
into  a  glass  retort,  and  mixed  with  4  ozs.  of  distilled  water.  The 
retort  was  connected  air-tight  with  a  glass  receiver,  to  which  was 
attached  the  bulb  apparatus,  used  in  nitrogen  combustion.  Both 
the  glass  receiver  and  bulb  apparatus  contained  a  measured 
quantity  of  sulphuric  acid  of  known  strength  for  the  reception  of 
the  ammonia  given  off  during  the  process  of  distillation.  The 
contents  of  the  retort  were  nearly  distilled  to  dryness,  and  by 
this  means  the  free  or  volatile  carbonate  of  ammonia  was  dis- 
tilled over  with  water  only,  and  received  into  sulphuric  acid. 
It  is  hardly  necessary  to  observe  that  a  portion  of  the  acid 
becomes  neutralised  by  the.  ammonia,  and  that  by  employing  a 
fixed  quantity  of  sulphuric  acid,  and  a  standard  solution  of 
caustic  soda,  the  exact  amount  of  ammonia  given  off  during  the 
distillation  can  be  readily  determined  by  the  well  known  alkali- 
metrical  process. 

The  result  was  that  the  3  samples  furnished : — 

No.  I.         No.  2.         No.  3. 

Ammonia       !.      ..      ..     1-13        1-31         1-32 

It  thus  appears  that  the  proportion  of  free  ammonia  in  these  3 
samples  of  good  Peruvian  guano  was  little  above  1  per  cent. 
The  preceding  figures  express  the  amount  of  caustic  or  free 
ammonia  contained  in  the  vapours  that  were  received  in  the  acid 
daring  the  process  of  distillation.  Guano,  however,  like  all 
other  putrefying  nitrogenous  substances,  does  not  furnish  ammonia 
£ree  or  caustic,  but  as  a  carbonate ;  this  carbonate  is  often  in 
common  life  miscalled  free  ammonia,  in  consequence  of  its  being 
Tolatile  and  having  the  same  smell. 
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In  order  to  determine  the  amount  of  ammonia  existing^  in 
the  shape  of  urate,  sulphate,  and  other  salts,  the  residue  from 
which  the  volatile  carbonate  of  ammonia  was  distilled  off  with 
water,  was  mixed  with  quick  lime,  some  caustic  soda,  and  a  fresh 
quantity  of  distilled  water,  and  after  the  acid  in  the  receiver  and 
bulb  apparatus  had  been  reneweij,  the  contents  of  the  retort  were 
distilled  nearly  to  drjmess. 

The  following  were  the  results  obtained  : — 

No.  1.  No.  2.  Na  a  ] 

Tercentage  of  ammonia  present  as  salts  of  I  g.^-j,  g.^o  a,qi 

ammonia        r ) 

Adding  the  ammonia  which  occurred  in  these  samples  as 
volatile  carbonate  to  that  existing  in  the  shape  of  non-volatile 
salts,  we  get  in  the  first  sample  6*54,  in  the  second  6'84,  and  in 
the  third  6*23  per  cent,  of  read^'-formed  or  actual  ammonia ;  and 
as  the  total  amount  of  ammonia  to  be  furnished  on  ultimate  de- 
composition amounted  to  18 J  per  cent  in  round  numbers,  it  will 
be  seen  that  in  good  samples  one-third  of  the  total  amount 
of  ammonia  which  guano  is  capable  of  yielding  is  actual,  and 
two-thirds  potential  ammonia,  or,  more  correctly  speaking,  one- 
third  of  the  nitrogen  exists  in  ready-formed  ammonia,  and  two- 
thirds  in  the  form  of  uric  acid,  guanine,  and  other  organic  matters 
which  readily  yield  ammonia  on  decomposition. 

The  proportions  of  volatile  and  of  fixed  but  ready-formed 
ammonia  vary  considerably  in  different  samples. 

In  dry  and  first-rate  samples  the  ready-formed  ammonia  seldom 
exceeds  6  J  to  7  per  cent. ;  the  ammonia  in  a  volatile  condition 
usually  amounts  to  J  or  f  per  cent.  In  wet  or  damaged  samples, 
on  the  other  hand,  the  proportion  both  of  volatile  ammonia  and 
of  ready-formed  but  fixed  ammoniacal  salts  is  more  considerable. 
The  following  determination  indicates  this  difference. 

Percentage  of  free  Ammonia  in — 

1.  A  dry  good  sample      -STS 

2.  Ditto  -894 

3.  Ditto  1-309 

4.  .     Ditto  ..      ..'      1-474 

5.  Damaged  guano 1-891 

G.  Ditto  1-820 

7.  Ditto  2-743 

There  was  but  little  of  a  pungent  smell  in  the  4  good  samples ; 
the  3  damaged  specimens  had  a  strong  smell  of  ammonia.  In 
No.  7  the  amount  of  fixed  ammonia  was  9*944  per  cent.,  which 
is  considerably  more  than  is  found  in  some  good  guano.  It 
follows  from  these  remarks  that  a  powerful  pungent  smell,  to  a 
certain  extent  indicates  inferior  quality. 
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The  Solubility  of  Phosphates  in  Guano. 
Genuine  Peruvian  guano  contains  from  22  to  24  per  cent  of 
earthy  phosphates ;  but  since  the  action  of  rain  or  other  deterio- 
rating influences  removes  the  soluble  constituents,  the  proportion 
of  insoluble  or  earthy  phosphates  is  larger  in  inferior  samples. 

The  earthy  phosphates  occur  in  guano  in  a  finely  divided 
condition,  in  which  they  are  no  ,doubt  more  valuable  than  they 
would  be  in  the  shape  of  a  coarse  powder ;  but  several  direct  de- 
terminations have  shown  me  that  they  are  not  more  soluble  than 
good  bone-dust. 

In  two  experiments  which  I  made,  I  found  that  1  gallon  of 
water  dissolved  respectively  2*46  and  2*64  grains  of  phosphate  of 
lime. 

In  addition  to  insoluble  phosphate  of  lime  and  magnesia 
(bone-earth),  guano,  it  will  be  seen  by  the  preceding  analyses, 
contains  soluble  phosphoric  acid  in  considerable  though  varying 
quantities.  The  soluble  phosphoric  acid  occurs  naturally  as 
phosphate  of  ammonia,  which,  according  to  the  usual  way  of 
performing  an  analysis,  is  classed  with  the  alkaline  salts.  As 
this  phosphoric  acid  is  a  most  valuable  constituent,  it  ought 
always  to  be  determined  when  it  is  desired  to  ascertain  correctly 
the  money- value  of  guano.  On  an  average  I  find  in  Peruvian 
guano  a  quantity  of  soluble  phosphoric  acid,  which  corresponds 
to  5  to  6  per  cent  of  bone-eartli. 

Alkaline  Salts, — In  considering  the  value  of  Peruvian  guano, 
the  fact  that  it  contains  potash  ought  not  to  be  overlooked. 

On  an  average  good  samples  contain  from  6  to  8  per  cent  of 
alkaline  salts,  and,  according  to  Professor  Way,  nearly  one  half 
of  their  weight  consists  of  potash. 

This  constituent  may  contribute  a  good  deal  to  its  value  as  a 
nianure  for  root-cops  grown  on  light  land  deficient  in  potash. 

Salt  does  not  fix  Ammonia. 

^  arious  means  of  increasing  the  efficacy  of  guano  have  been 

'^'>m  time  to  time  recommended,  amongst  others  the  addition  of 

^'\^t  ;  and  there  can  be  no  doubt  of  the  propriety  of  such  an  ad- 

'^ixture.     Tlie  grounds  on  which  its  recommendation  was  based 

^'*^»    however,   mistaken,   because  the  beneficial  effect  certainly 

<Iof*3  not  arise  from  any  power  which  salt  is  supposed  to  possess 

^^*     fixinof  the  ammonia.     Any  one,  who  possesses  even  a  slight 

'"^^^Jiaaintance  with  chemistry  may  readily  ascertain  experimentally 

^^   amount  of  free  ammonia  contained  in  solutions  or  dry  sub- 

f^Hces,  and  may  satisfy  himself  that  free  ammonia  is  neither 

J'^CX'eased   nor  diminished  by  the  addition  of  salt  in  small  or. 

ihk*^  quantities.     It  is  strange  how  generally  the  opinion  has 
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been  received  which  ascribes  to  salt  this  power.     The  explana— — 
tion  of  this  mistaken  notion  no  doubt  lies  in  the  fact  that  salt  i^^ 

an  excellent  antiseptic,   and  consequently  prevents  the  farther 

decomposition  of  nitrogenous  organic  matters,  and  with  it  thf^s^ 
further  formation  of  ammonia,  but  it  does  not  fix  any  existing^^ 
free  ammonia.     Free  ammonia  in  a  substance  soon  escapes,  an(B^ 
since,   by  the  use  of  salt,  further  decomposition    is  efiectnall^ — 
stopped,  and  the  pungent  smell  which   accompanies   it  is   n(^ 
longer  perceptible,  it  is  easy  to  conceive  hpw  salt  should  haver^ 
received  credit  for  being  a  fixer  of  ammonia. 

In  proof  of  the  supposed  value  of  common  salt  as  a  fixer  oW 
ammonia  the  following  experiments  of  M.  Barral,  editor  of  the- 
"  Journal  d'Agriculture  Pratique,"  are  quoted : — M.  BarraF 
took  samples  of  guano ;  the  one  he  kept  pure,  the  other  he  mixed 
with  an  equal  weight  of  common  salt.  The  sample  of  pureguano' 
was  found  on  analysis  to  contain  12*56  per  cent  of  nitrogen  ;  the 
sample  mixed  with  salt  contained  ()'23  per  cent.,  or  as  nearly  as 
possible  half  the  quantity  of  nitrogen.  Equal  weights  of  the  twor 
samples  were  exposed  to  heat  for  three  hours  in  the  same  stove^ 
in  a  current  of  air,  maintained  at  212°  Fahr.  They  were  spread 
out  so  as  to  have  the  same  thickness,  and  occupy  an  equal  sur- 
face, and  they  had  been  equally  pulverised.  At  the  end  of  threes 
hours,  on  examining  the  two  samples,  the  pure  guano  had  lost 
5*1  per  cent,  of  its  nitrogen,  while  the  mixture  had  lost  only  l'J> 
per  cent. 

This  experiment,  which  appeared  to  be  in  favour  of  the 
preservative  power  of  salt,  was  repeated  under  another  form. 
Equal  weights  of  the  pure  and  the  mixed  guano  were  left  in  the 
open  air,  in  plates,  during  fifteen  days.  At  the  end  of  that  time 
the  amount  of  nitrogen  was  determined  in  each  sample,  and  it 
was  found  that  the  pure  guano  had  lost  11*6  per  cent  of  its  ni- 
trogen, while  that  mixed  with  salt  had  lost  only  5  per  cent  In^ 
dependent  of  the  influence  of  salt  in  these  experiments  is  the 
important  fact  that  in  this  case  upwards  of  one -tenth  of  the 
nitrogen  was  lost  in  the  course  of  fifteen  days.  It  will  be 
observed  that  the  guano  here  used  contained  only  12*56  per 
cent  of  nitrogen,  that  is,  a  quantity  much  smaller  than  occurs  in 
genuine  sound  Peruvian  guano.  It  appears  to  me,  therefore, 
likely  that  the  guano  was  not  of  the  best  description,  but  probably 
a  sample  in  an  actual  state  of  decomposition.  Such  samples 
yield  ammonia  constantly  as  a  product  of  decomposition  of  the 
nitrogenous  matters,  and  the  addition  of  salt  had  not  the  effect  of 
fixing  any  free  ammonia,  but  by  checking  decomposition,  it  pre- 
vented the  further  formation  and  loss  of  ammonia.  The  correct- 
ness of  this  view  appears  clearly  from  the  following  experiments,, 
which  I  made  in  the  hope  of  confirming  M .  BarraFs  observations. 
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^A.  sample  of  good  Peruvian  guano,  which  furnished  a  quantity 
of   nitrogen   corresponding  to  17*24  per  cent  of  ammonia,  and 
contained  12'82  per  cent,  of  moisture,  was  dried  in  a  current  of 
"hot;    air  for  three  hours  at  a  temperature  of  212°  Fahr.     The  am- 
monia driven  oflF  with  the  watery  vapours  was  carefully  collected 
in  SL  bulb-apparatus  containing  hydrochloric  acid,  and  the  amount 
det^ermined  in  the  usual  way  with  bi-chloride  of  platinum.     At 
the   end  of  3  hours  it  was  found  to  have  lost  *75  per  cent  of  am- 
monia. 

A  second  sample  of  the  same  guano  was  mixed  with  an  equal 
weight  of  common  salt,  and  subAiitted  to  the  same  process.  The 
m^xxture  contained  11*20  of  moisture,  and  furnished  on  com- 
bvLstion  with  soda-lime  8*73  per  cent  of  ammonia,  or  as  nearly  as 
I)ossible  half  the  quantity  which  was  found  in  the  pure  guano. 
A.t  the  end  of  3  hours'  drying  in  a  current  of  air  at  212°,  the  loss 
in  ammonia  was  determined  and  found  to  amount  to  *40  per 
coxit. 

The  pure  guano,  it  will  be  seen,  lost  no  more  ammonia  than 
*-tLe  sample  mixed  with  50  per  cent  of  salt 

Dried  at  212°  Fahr.,  the  pure  guano  furnished  altogether  19*77 
P^r  cent  of  ammonia,  and  the  mixed  sample  9*83  per  cent 

Equal  inreights  of  the  pure  and  mixed  guano  were  now  exposed 

^  the  open  air,  in  plates,  during  one  month.     At  the  end  of  that 

^nie  the  percentage  of  moisture,  free  ammonia,  and  total  amount 

^' JUtrogen,  calculated  as  ammonia,  were  determined  in  precisely 

"^®  same  way  as  before.     The  pure  guano  then  contained  17*65 

J^^  cent  of  moisture,  *69  of  free  ammonia,  and  on   combustion 

^*tti  soda-lime  furnished  altogether  16*30  of  ammonia.      The 

^^ture  of  equal  parts  of  salt  and  guano  after  a  month's  exposure 

^  ^ir  contained  19*69  per  cent  of  moisture,  '31  of  free  ammonia, 

aa^l  yielded  altogether  7*94  per  cent,  of  ammonia.     Calculated  in 

^  l^crfectly  dry  state,  the  pure  guano  produced  19*73  of  ammonia, 

^'^tl  the  mixed  sample  9*88,  or  almost  exactly  the  same  quantities 

^t.ich  both  samples  yielded  before  exposure  to  the  air. 

^"^otwithstanding  the  absorption  of  moisture  during  a  month, 

'^^ither  the  pure  nor  the  mixed  guano  lost  any  ammonia.     The 

^  "^sorption  of  moisture  by  the  pure*  guano,  it  will  be  remarked, 

^^^ounted  to  nearly  5  per  cent,  and  that  by  the  mixed  sample  to 

per  cent 

These  results,  arranged  for  the  sake  of  greater  perspicuity  in 
^^e  following  tabular  form,  show  at  a  glance  that  genuine  Peru- 
vian guano  loses  but  an  insignificant  proportion  (J  per  cent)  of 
^^monia  by  long  exposure  to  air  at  the  ordinary  temperature,  or 
^y  drying  in  a  current  of  air  of  the  temperature  of  boiling  water, 
^d  diat  therefore  salt  did  not  in  these  experiments  exercise  any 
^mical  action. 
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Guano  and  Salt  Experiments, 

1 
Before  exposure  to  Air.  . 

After  enwBW  to -^ 

Pjipb 
Guano. 

50  per  Cent 
of  Guano,    ; 

and 

60  per  Gent 

of  Common 

Salt 

Pure 
Gvanow 

Silt 

Percentage  of  moisture 

Percentage  of  ammonia  driven  offi 

with  moisture  at  2 1 2°  Fahr.        . .  / 
Percentage  of  total  amount  of  nitro- j 

gen  of  tlie  guano  in  natural  state    / 

Equal  to  ammonia 

Percentage  of  total  amount  of  nitro-j 

gen  calculated  for  substance,  dried } 

at  212°  Fahr. ) 

Equal  to  ammonia     

12-82 
•     -75 

14-19 
17-24 

16-28 

19-77 

11-20     , 
•40     . 

7-19 

8-73 

1 

8-10     ; 

9-83  ; 

17-65 
•69 

13-42 
16-80' 

16-25 

19-73 

19-6^^ 

6-5-* 

8-1^- 
9-89 

The  same  guano  whicli  was  used  in  the  preceding  cxperimeimti 
was  kept  for  a  period  of  more  tlian  a  year,  and  then  analjied;  i^ 
then  yielded  the  following  results  : — 

Moisture 16*593 

♦Organic  matter  and  ammoniacal  Baits 62*811 

Phoephates  of  lime  and  magnesia  (bone-eartli)    .,      ..  22*273 

Alkaline  salts 7*380 

Insoluble  siliceous  matter  (sanil) 1*443 

100*000 

♦Containing  nitrogen 13*60 

Equal  to  ammonia ' 16*5S 

Percentage  of  nitrogen  in  perfectly  dried  guano  ..     ..        15*90 
Ef^ual  to  ammonia        19*31 

It  will  be  seen  that  even  in  so  long  a  period  the  g^no  scarcely 
lost  any  ammonia;  the  total  amount  of  nitrogen  in  the  dried 
guano  was  1()'28  per  cent  in  the  preceding  year ;  now  it  is  15*90 
per  cent  The  difference  between  the  two  determinations — '38 
per  cent. — is  so  small  that  it  might  fairly  be  regarded  as  8 
variation,  which  may  occur  •  in  any  two  separate  analyses  of  the 
same  material. 

It  follows  unmistakably  from  these  experiments  that  good 
Peruvian  guano  may  be  kept  for  any  reasonable  length  of  time  in 
a  dry  place  (such  as  a  dry  shod),  without  losing  any  of  its  fer- 
tilizing properties,  and  that  there  is  no  need  of  resorting  to  che- 
mical substances  which  are  loiown  to  possess  the  property  of 
fixing  ammonia.  The  recommendation  to  cover  up  or  mix  it 
immediately  after  its  delivery  with  some  fixer  or  preserver  of 
ammonia,  therefore,  possesses  no  practical  value. 
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Damaged  Guano. 

is  different  with  damaged  or  wet  guano.  Such  guano 
rally  in  an  active  state  of  decomposition,  and  loses  the 
amonia  the  longer  it  is  kept.  When  good  guano  is  mois- 
ith  water,  it  enters  into  an  active  fermentation  in  less 

hours,  in  consequence  i)f  which  it  rapidly  loses  ammonia, 
lerefore,  should  be  taken  not  to  expose  guano  to  rain,  and 
tore  it  away  on  a  damp  floor  or  in  an  exposed  shed, 
peculiar  smell  of  dry  Peruvian  guano,  it  has  been  observed 

is  caused  bj  a  number  of  fatty  acids  derived  from  the 
of  the  food  of  the  guano-birds.    There  are,  however,  many 

who,  on  noticing  the  more  or  less  powerful  smell  emanat- 
a  guano,  farmyard  manure,  compost-heaps,  and  similar  mat- 
ve  an  indiscriminate  apprehension  of  a  loss  of  ammonia, 
ictive  state  of  putrefaction  refuse  matters  of  that  kind  cer- 
i;ive  oS  ammonia,  but  when  the  process*  of  putrefaction  is 
Uy  arrested  by  desiccation,  the  further  evolution  of  am- 
ceases,  and  the  disagreeable  smell  of  the  refuse  matter, 
not  so  pungent  as  before,  still  remains  sufficiently  unaltered 
r  that  animal  matters  may  smell  strongly  and  yet  not  lose 
monia. 

ly  one  doubts  the  truth  of  this  assertion,  let  him  drench 
le  of  ounces  of  Peruvian  guano  completely  with  dilute 
ic  acid,  and  he  will  find  that  the  characteristic  smell  of 
mo  is  not  removed  or  weakened  by  the  acid.  If  the 
'ere  due  to  ammonia,  the  excess  of  acid  would  of  course 
y  saturate  this  volatile  alkali,  and  destroy  the  smell, 
soaked  in  oil  of  vitriol  may  be  dried  and  heated  for  hours 
mperature  not  exceeding  212^  Fahr.  without  losing  its 
r  smell ;  though  it  is  hardly  necessary  to  say  that  at  that 
iture  ammonia   cannot  escape  from  a  dry  and  very  acid 

aged  and  wet  guano  should  either  be  applied  to  the  land 
delay,  or  if  this  is  impossible,  it  should  be  dried  before 
ored  away.  To  this  end  the  guano  may  be  thinly  spread 
y  floor  and  be  mixed  with  gypsum  or  a  similar  drying 
1.  If  sand  or  peat-mould  or  charcoal-dust  is  used,  it 
;  well  to  moisten  it  at  the  same  time  with  some  oil  of 
liluted  with  an  equal  bulk  of  water,  for  the  acid  will  fix 
i  ammonia,  which  in  wet  guano  amounts  to  1 J  to  1 J  per 

mixture  may  be  exposed  with  advantage  to  direct  sun- 
'  be  submitted  to  a  moderate  artificial  drying  heat,  and  if 
amot  be  applied  conveniently,  the  moist  guano-mixture 
be  tamed  over  in  a  place  exposed  to  a  current  of  air. 

P  2 
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Water  as  a  Solvent  for  Guano. 

It  has  been  frequently  noticed  that  Peruvian  guano  is  no 
efficacious  in  a  dry  season  or  localities  as  in  a  wet  season  or  in 
tricts  where  the  rain-fall  is  high.  This  perhaps  is  one,  but  not 
only  reason  why  Peruvian  guano  is  so  highly  and  justly  ap 
elated  in  the  West  of  Scotland,  and  generally  in  the  wes 
counties,  and  why  in  several  of  the  eastern  counties  it  has  \ 
superseded  in  a  great  measure  by  superphosphate  of  lime. 

Again,  it  has  been  observed  that  Peruvian  guano  is  never  i 
beneficially  applied  to^the  land  than  when  a  sufficient  lengi 
time  is  allowed  for  the  rain  to  wash  it  into  the  land.  These 
similar  observations  tend  to  show  that  guano,  like  most  hi{ 
concentrated  manure,  produces  the  most  beneficial  efiect  i 
vegetation  when  it  has  become  thoroughly  acted  upon  by  i 
and  its  constituent  elements  have  been  uniformly  diffiised  thr( 
the  soil.  That  guano  should  be  applied  to  the  land  at  a 
when  heavy  showers  of  rain  or  a  succession  of  wet  days  may 
fidently  be  expected,  is  a  rule  with  all  good  farmers;  ai 
remains  for  the  agricultural  chemist  to  point  out  the  reason 
this  should  be  done,  and  also  to  explain  why,  on  the  sami 
and  upon  the  same  crop,  guano  at  certain  times  acts  much  : 
beneficially  than  at  others.  The  difierence  in  the  practical  e£E 
of  Peruvian  guano  is  intimately  connected  with  the  action  of  \ 
on  its  constituents.  A  comparatively  small  quantity  of  \ 
corresponding  to  a  mere  passing  shower  of  rain  falling  on  a 
recently  manured  with  guano  appears  to  have  a  different  < 
from  that  of  a  large  downfall  on  its  constituents ;  as  this  su 
has  a  direct  practical  bearing  upon  agricultural  practice,  I 
carefully  studied  the  action  of  water  upon  guano,  and  now  pn 
with'  a  description  of  my  experiments  and  a  statement  o: 
results. 

Experiments  showing  the  effects  of  a  definite  and  large  quan 
of  Water  on  Peruvian  Guano. 

The  same  three  samples  of  guano,  the  composition  of  whi 
given  in  the  beginning  of  this  paper,  were  employed  in  the 
lowing  experiments : — 

100  grains  of  each  sample  were  boiled  up  for  a  few  mi; 
with  half  a  decigallon  of  distilled  water,  another  half  decig 
of  cold  distilled  water  was  added,  and  the  mixed  and  m 
liquid  allowed  to*  settle  for  24  hours  in  a  stoppered  glass-b 
The  clear  liquid  was  then  filtered  oflT,  and  the  insoluble  n 
collected,  on  a  weighed  filter.  The  insoluble  matter  was 
in  a  waterbath,  weighed,  and  then  burned.  In  the  burnt  re 
the  percentages  of  sand,  insoluble  phosphates,  oxalate  of 
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and  alkalies  were  determined  by  approved  analytical  processes, 
and  in  the  soluble  portion,  those  of  soluble  bone-earth,  oxalic,  sul- 
phuric, and  phosphoric  acid,  of  chlorine,  potash,  and  soda.  The 
percentages  of  nitrogen  both  in  the  solution  and  in  the  insoluble 
matter  were  also  determined. 

^The  following   Table  embodies  the   results  of  these   deter- 
niiiiations : — 

No.  I.  No.  II.  Na  in. 


Per  Cent 
57-01 


Portion  soluble  in  water    .. 
Confflsting  of: — 

Moistare       

Tribasic  phosphate  of  lime  . . 

Phosphoric  acid 

Equal  to  tribasic  phosphate! 

of  liiAe  ..      / 

Salphuric  acid     .. 

Oxalic  acid 

Chlorine       

Potash 

Soda 

*  Ammoniacal  salts  and  soluble^ 
organic  matters       ,.      ..j 
portion  insoluble  in  water         ..     42*99 
Consisting  of: — 

Insoluble  phosphates  .. 

Oxalate  of  lime 

Potash  and  soda 

,         Insoluble     siliceous     matter'i 

(sand)       j 

1'Insoluble  organic  matters   .. 


Per  Cent. 
48-92 


15-14 

•60 

2-62 

(5-68) 

6-29 
6-70 
3-48 
3-69 
1-62 

19-87 


Percent. 
48-01 


18-42 

-48 

2-34 

(5-08) 

2-88 
5-67 
1-50 
1-91 
1-47 

14-25 


16-56 

-44 

2-38 

(5.16) 

3-30 
5-18 
1-02 
1-71 
•86 

16-56 


51-08 


51-99 


19-52 
•77 
-63 

1-21 

20-86 


100-00 

U-59 

14-07 

3-82 

4-67 


20-92 

1-17 

•61 

1-11 

27-27 

100-00 

9-88 

11-98 

5-46 

6-63 


21-60 

1-37 

-77 

1-51 

26-74 

100-00 

Not 
deter- 
mined. 


*ContainiDg  nitrogen 

Equal  to  ammonia     . . 
tContaining  nitrogen 

Equal  to  ammonia 

A  glance  at  the  preceding  analytical  result  shows  : — 
!•  That  a  large  proportion  of  Peruvian  guano  is  soluble  in  pure 
water. 

2.  That  a  small  quantity  of  bone-earth  passed  into  the  solution. 

3.  That  Peruvian   guano  contains  soluble  phosphoric  acid    in 

combination  with  alkalies  in  considerable  quantities. 
^'  That  it  contains  also  Oxalic  acid. 

On  washing  guano  with  water  the  oxalic  acid  in  com- 
bination with  ammonia  passes  into  the  solution  as  oxalate 
of  ammonia. 
5.  That  only  a  small  amount  of  oxalic  acid  remained  in  the  in- 
soluble portion  as  oxalate  of  lime. 
^  That  the  insoluble  part  of  guano  contained  a  little  potash 
and  soda. 
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It  is  not  possible  to  wash  these  alkalies  completely  c 

of  guano  even  where  large  quantities  of  boiling  water  i 

employed. 

7.  That  by  far  the  greater  portion  of  the  nitrogen  contained 

the  organic  matters  of  guano  is  soluble  in  water,  and  the 

fore  may  be  supposed  to  be  present  in  a  readily  asainiih 

state  for  the  use  of  plants. 

On  burning,  Peruvian  guano  leaves  a  perfectly  white  a 
which  dissolves  in  hydrochloric  acid  without  the  least  e£ 
vescence.  The  amount  of  sulphuric  acid  in  this  ash  is  mi 
less  than  in  the  guano  before  it  is  burnt  The  three  samp 
in  which  I  found  before  burning  3*52  per  cent.,  2*88  per  ce 
and  3*30  per  cent,  respectively,  gave  ashes  which  contuned  o 
1*29,  1*25,  and  1'16  per  cent,  of  sulphuric  acid.  As  gui 
leaves  only  one-third  of  its  weight,  in  round  numbers,  of  ash 
is  evident  that  by  far  the  greater  proportion  of  sulphuric  a 
which  it  contains,  is  dissipated  by  burning. 

In  the  next  experiment  I  tried  to  exhaust  Peruvian  gu 
completely  with  water. 

100  grains  were  boiled  repeatedly  with  large  quantities 
water,  and  the  insoluble  portion  was  washed  upon  a  filter  i 
distilled  water  for  more  than  five  days.  Even  after  that  tin 
little  was  dissolved,  but  as  the  washings  then  contained  < 
a  trace  the  exhaustion  by  water  was  discontinued,  the  insoh 
matter  collected  on  a  weighed  filter,  dried  at  210°,  weighed, 
then  burned.  The  insoluble  matter  was  analysed  as  bel 
The  whole  of  the  solution  was  exaporated  to  dryness,  and 
residue,  after  drying  at  212^,  weighed  and  analysed. 

During  the  evaporation  of  the  large  quantity  of  fluid 
ployed  in  exhausting  the  guano,  ammonia  was  constantly  given 
and  as  the  complete  evaporation  and  drying  of  the  residue  occiq 
nearly  a  week,  a  large  proportion  of  uric  and  other  nitrogen 
compounds  was  destroyed  and  dissipated  in  the  form  of  earboi 
of  ammonia.  It  will  be  seen  by  the  subjoined  analysis  thml 
less  than  33J-  per  cent,  of  organic  matter  were  destroyed  in 
way. 

The  guano  analysed  in  the  usual  way,  that  is  without  exha 
ing  it  first  with  water,  produced  the  following  resnlts: — 

Moisture * 16-90 

Organic  matter  and  ammouiacal  salts 68*73 

Phosphates  of  lime  and  magnesia  (bone-earth)      ..     22'07 

Alkaline  salts Til 

Insoluble  siliceous  matter        1*13 

lOOOO 

*Contaiiiuig  nitrogen         15*74 

Eq[ual  to  ammonia        19*IL 
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Nearljr  exhsnsted  with  water  the  same  guano  ftnmlshed  the 
following  prc^fiortions  of  soluble  and  insoluble  matters  :— 

Percentage  of  soluble  portion 74-89 

Percentage  of  insoluUe  porti<»i        25*11 

Xhus  nearlj  three-fourths  of  the  weight  of  the  guano  passed 
into  solution,  and  one-fourth  only  was  left  behind  insoluble. 
This  portion  we  shall  see  presently  consisted  almost  entirely  of 
insoluble  phosphates  and  insoluble  siliceous  matter. 

The  analysis  of  the  soluble  and  the  insoluble  part  gave  the 
following  re^ts : — 

Part  soluble  in  water        74*89 

Consisting  of: — 

Moisture 15*90 

Tribasic  pbosphate  of  lime       2*92 

Alkaline  salts 6*91 

Containing  phosphoric  acid  ..      1*28 

Equal  to  tribasic  phosphate  of  lime (2*77) 

Soluble  organic  matters  (left  in  dried  residue  on  evapo-1   -14.40 

rating  the  watery  solution)  / 

Soluble  organic  matters  (decomposed  and  resolved  chieflyl   00.4^ 

into  ammonia  compounds  during  evaporation)    ..      ../ 

I*art  insoluble  in  water ..        25"11 

Consisting  of: — 

Insoluble  phosphates         19*82 

Oxalate  of  lime "SS 

Potash  and  soda ..      ..  -77 

Insoluble  siliceous  matter  (sand)     1*36 

Insoluble  organic  matter 2*60 

10000 

It  is  remarkable  that  the  insoluble  portion,  notwithstanding 
^^^t  an  immense  quantity  of  water  was  passed  through  it,  still 
^^^tained  some  potash  and  soda,  which  it  seems  to  have  a  great 
P^Vrer  of  retaining.  The  phosj^ate  of  lime,  which  consti- 
^l^tes  so  large  a  part  of  the  insoluble  residuum,  seems  to  have 
^^  power  of  forming  with  alkalies  a  chemical  union  which  is 
.  ^'oken  up  with  great  difficulty,  and  only  very  gradually,  by  boil- 
^^g:  water. 

The  larger  amount  of  bone-earth  in  this  watery  solution  is 
^^counted  for  by  the  large  quantity  of  water  used  in  the  experi- 
ment. We  have  in  this  «i  direct  proof  that  the  insoluble  phos- 
Ptates  in  guano  are  rendered  soluble  by  degrees  by  a  sufficiently 
^^I'ge  quantity  of  water. 

Combined  Action  of  Sulphate  and  Oxalate  of  Ammonia. 

Peruvian  guano  we  have  seen  contains  both  sulphate  and 
^^^late  of  ammonia.  Liebig  has  shown  that  these  two  salts  have 
'^   important  function   in  rendering   the  insoluble   phosphates 
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soluble.     Insoluble  phosphate  of  lime  is  more  soluble  in  p  liquid 
containing  sulphate  of  ammonia  than  in  pure  water.      When 
guano,  therefore,  is  moistened  with  water,  some  of  the  insoluble 
phosphate,  through  the  intervention  of  the  sulphate  of  amm(mia» 
becomes  soluble,  but  as  oxalate  of  ammonia  is  also  present  in 
solution,  the  oxalic  acid  forms  with  lime  an  insoluble  salt,  the 
phosphate  of  lime  thus  rendered  soluble  becomes  changed  into 
oxalate  of  lime,  and  phosphoric  acid  passes  into  solution.     Thu^ 
action  is  slow,  and  its  ejects  are  therefore  more  marked  wlxeti. 
guano  is  kept  for  a  considerable  length  of  time  thoroughly  soaked- 
with  water. 

With  a  view  of  ascertaining  whether  or  not  the  insoluble  phos^ 
phates  in  guano  really  become  more  soluble  under  the  influen.^^ 
of  sulphate  and  oxalate  of  ammonia,  the  following  experimex*^^ 
were  made.  A  weighed  quantity  of  good  Peruvian  guano  W^^^ 
exhausted  at  once  with  a  large  quantity  of  distilled  water,  a.*^^ 
the  matter  insoluble  in  water  collected  on  a  filter  and  wash.^^^ 
for  a  long  time  until  very  nearly  all  soluble  matters  were  X'^ 
moved. 

The  guano  furnished — 

Matters  soluble  in  water 74*25  per  cent 

Matters  insoluble  in  water         25*75      „ 

It  contained — 

Water 16*57      „ 

and  yielded  on  combustion  with  soda-lime — 

Nitrogen      15*71      „ 

Equal  to  ammonia         19*09       „ 

In  the  portion  soluble  in  water  I  found — 

Phosphoric  acid 8*13 

Equal  to  tribasic  phosphate  of  lime  (bone-earth) ..      ..     6*78 

In  the  insoluble  part  there  was — 

Tribasic  phosphate  of  lime       ..      ..     18*27 

Oxalate  of  lime '85 

A  second  weighed  quantity  of  the  same  guano  was  mixed  with 
a  little  water  and  left  for  two  days  in  a  glass,  after  which  time 
it  was  completely  exhausted  with  distilled  water  like  the  first 
quantity.     It  produced — 

Substances  soluble  in  water     74*44  per  cent. 

Substances  insoluble  in  water 25*56      -„ 

In  the  soluble  portion  I  found —  ^ 

Phosphoric  acid 3*6G       „ 

Equal  to  tribasic  phospbatj  of  lime     ..      ..       7*94       „ 

The  insoluble  portion  contained — 

Tribasic  phosphate  of  lime       17*58 
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We  thus  see  that  by  moistening  guano  with  water  and  leaving 
t  for  two  days  in  this  condition  before  extracting  it  with  water, 
i  small  quantity  of  the  insoluble  phosphates  was  rendered  soluble 
ind  passed  into  solution.  The  effect  produced  in  the  course  of 
:wo  days^  however,  was  inconsiderable.  A  large  quantity  of  the 
tame  gnano  therefore  was  drenched  with  water  and  kept  in  a 
pride-mouthed  open  bottle  for  three  weeks.  After  24  hours  it 
^▼e  off  ammonia  in  abundance,  and  continued  to  do  so  during 
lie  -whole  time  in  which  it  was  kept  At  the  end  of  three  weeks 
i  weighed  quantity  was  exhausted  with  distilled  water.  It  con- 
:aiiied — 

Moisture     ..      34*84  per  cent 

uid  yielded  on  combustion — 

Nitrogen     ..      .. 9*48       „ 

Equal  to  ammonia        11*61       „ 

In  the  watery  solution  I  found — 

Tribasic  phosphate  of  lime       1*53  „ 

Phosphoric  acid         4*04  ., 

Equal  to  tribasic  phosphate  of  lime     ..      ..  8*76  „ 

In  the  insoluble  portion — 

Insoluble  tribasic  phosphate  of  lime        ..      ..     14*10       „ 
Oxalate  of  lime 4*69       „ 

In  order  to   bring  out  more  clearly  the  changes  which  the 
guano  underwent  in  the  period  during  which  it  was  kept  in  a 
moistened  state  exposed  to  the  air,  the  preceding  results  were 
<^lculated  as  follows,  so  as  to  adapt  them  to  the  normal  condition  ■ 
of  the  guano  ;  when  it  contained  16*57  per  cent,  of  water — 

Moisture 16*57 

Percentage  of  nitrogen       12*13 

Equal  to  ammonia        14*73 

Tribasic  phosphate  of  lime  in  watery  solution       ..       1*96 

Phosphoric  acid  in  watery  solution 5*10 

(Equal  to  tribasic  phosphate  of  lime 11*06) 

Insoluble  tribasic  phosphate  of  lime        18*05 

Oxalate  of  lime 6*00 

These  results  compared  with  the  original  analysis  show  unmis- 
^ably  the  injury  which  the  guano  sustained  when  kept  in  a 
thorougbly  wet  state  for  three  weeks.  The  percentage  of  nitrogen 
^  been  reduced  from  15*71  (equivalent  to  19*07  per  cent,  of 
ammonia)  to  12*13  (equivalent  to  14*73  per  cent  of  ammonia). 

During  the  active  fermentation,  into  which  moistened  guano 
J^pidly  enters,  a  portion  of  its  organic  constituents  is  changed 
^to  carbonate  of  ammonia,  which  gradually  evaporates ;  at  the 
?*me  time  oxalic  acid  is  produced;  this  acid  acts  upon  the 
^luble  phosphates  and  renders  a  portion  soluble.  The  decom- 
P^ition  of  a  portion  of  the  organic  matter  and  the  subsequent 
*•  of  ammonia  fully  accounts  for  the  larger  amount  of  phos- 
Jwes  which'  occurs  in  samples  of  damaged  guano.     In  the  case 
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before  us  the  guano  sustained  a  loss  of  3*58  per  cent,  of  nitrogen, 
equal  to  4*34  per  cent  of  ammonia,  in  the  short  period  of  three 
weeks,  and  as  the  loss  increases  with  the  length  of  time  duriag 
which  it  is  kept  in  a  wet  and  fermenting  condition,  it  is  hoped 
no  further  argument  is  required  to  induce  agriculturists  tD  store 
Peruvian  guano  in  a  perfectly  dry  place,  and  to  take  care  either 
to  apply  damaged  guano  at  once  to  the  land  or,  if  thatmay  not 
be  done,  to  dry  it 

The  dissipation  of  organic  matter  necessarily  raised  the  totil 
percentage  of  phosphates,  which  rose  from  25*05  per  cent  of 
soluble  and  insoluble  phosphates,  calculated  as  tribasic  phospfaiftB 
of  lime,  to  31*07  per  cent,  being  an  increase  of  6  per  cent 

By  far  the  larger  proportion  of  the .  increase  in  phosphateii  it 
>vill  be  seen,  makes  its  appearance  in  the  watery  solution  of  the 
fermented  guano.  That  the  insoluble  phosphates  are  rendered 
soluble,  at  least  in  part,  through  the  joint  action  of  sulphate  asA 
oxalate  of  ammonia  on  the  earthy  phosphates,  appears  evidendjT 
from  the  considerable  proportion  (6  per  cent)  of  oxalate  of  lim^ 
which  was  found  in  the  fermented  sample. 

Moistening  guano  with  water  previous  to  use,  although  it 
increases  the  solubility  of  the  phosphates,  cannot  be  recom- 
mended, because  this  effect  is  attended  with  a  loss  of  a  great  deal 
of  ammonia. 

Use  of  Sulphuric  Acid, 

The  insoluble  phosphates  may,  however,  be  rendered  aolnUe 
more  perfectly  by  a  little  sulphuric  acid  without  any  loss  of 
costly  nitrogen ;  a  quantity  too  small  to  give  an  acid  reaction  to 
the  ^uano  producing  a  most  decidedly  beneficial  effect  upon  the 
insoluble  phosphates. 

Treated  with  only  5  per  cent,  of  oil  of  vitriol,  g^uano  yields, 
as  we  shall  see  presently,  quite  half  its  amount  of  phosphoric  acid 
to  water  ;  whilst  without  such  treatment  scarcely  one-fiAh  of  its 
phosphoric  acid  occurs  in  a  soluble  state. 

The  peculiar  action  of  sulphuric  acid  upon  guano  is  due  to 
the  presence  of  oxalate  of  ammonia  and  to  the  sulphate  of 
ammonia  which  is  then  formed.  With  a  view  of  studying 
experimentally  the  effect  produced  by  very  njoderate  additions  of 
oil  df  vitriol,  and  of  ascertaining  in  what  proportions  it  should 
be  added,  I  tried  the  following  experiments : — 

Four  small  quantities  of  good  Peruvian  guano  were  seyerally 
mixed  with  5, 10, 15,  and  20  per  cent,  of  oil  of  vitriol  (S  Og,  H  O), 
and  the  mixture  dried  on  the  top  of  a  waterbath,  after  which  a 
weighed  quantity  was  very  nearly  exhausted  with  distilled  water. 
The  soluble  and  insoluble  portions  were  then  in  each  case  analysed 
separately.  Th6  guano  employed  in  these  four  experiments  con- 
tained in  100  parts — 
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Moisture 13*27 

*Oiganic  matter  and  salts  of  ammonia     54*68 

Phosphates  of  lime  and  magnesia  (bone-earth)      ..      ..  23*33 

t  Alkaline  salts 7*28 

Insoluble  siMGeons  matter        1*44 


100*00 
^Containing  nitrogen 15*50 

Equal  to  ammonia 18*82 

tContaining  phosphoric  acid      2*33 

Equal  to  tnbasic  phosphate  of  lime       5i*05 

Ids  goano  contained  5*87  per  cent,  of  ammonia  in  the  state  of 
Bunoniacal  salts. 

The  addition  of  5  per  cent,  of  oil  of  vitriol  imparted  only  a 
'ery  &int  acid  reaction  to  the  guano,  thus  showing  that  the  acid 
^d  not  act  at  once  on  the  insoluble  tribasic  phosphate  ci  lime. 

With  10  per  cent  of  oil  of  vitriol  a  decidedly  acid  solution 
^ts  obtained,  and  with  the  larger  proportions  of  acid  of  course 
is  e£&ct  was  still  more  decided. 

Otmpositum  of  Peruvian  Guano  dmd  with  5  per  cent  of  Oil  of  Vitriol 

(SO.:  HO). 

liVater  driven  off  on  long  drying  at  212°  Fahr.         ..  4*63  )  -|   . 

Bi-phosphateoflime    ..  ' 1*36       -'^ 

Eqnal  to  bone-earth,  rendered  soluble  by  acid      ..  (2*12) 

Sulphate  of  lime 1*84 

Alkaline  salts       11*13 

Containing  phosphoric  acid     ..     • (6*46) 

Equal  to  tribasic  phosphate  of  lime        (13*99) 

"^Soluble  organic  matter  and  salts  of  ammonia    ..      ..  43*91 

'tlnsoluble  organic  matter      8*38 

Insoluble  phospliates 

Oxalate  of  lime 

Insoluble  siliceous  matter 

300*00 
•Containing  nitrogen 11*44 

Equal  to  ammouia 13*88 

t Con tainirg  nitrogen      '  ..      ..         3*66 

Elqiial  to  ammonia  ' 4*45 

TTie  preceding  figures  suggest  the  following  remarks  : — 
1.  The  small  addition  of  5  per  cent  of  oil  of  vitriol  had  the 
^ct  of  rendering  fully  one-half  or  the  phosphates  soluble  in 
^ter.     For  the  total  percentage  of  phosphate  amounted  to  30*81. 
^  this  quantity  we  have- — 

Soluble  in  water  : — 
Bi-phosphate  of  lime,  calculated  as  tribasic  phosphate  of  lime      2*12 
Phosphoric  acid  in  combination  with  alkalies,  calculated  as"^  i  q.qq 
tribasic  phosphate  of  lime " / 

Wiible  phosphates,  calculated  as  tribasic  phosphate  of  lime     ..     16*11 
^"Wable  phosphates 14*70 

Total  amount  of  phosphates         30*81 
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Before  treatment  this  guano  contained  28*38  per  cent  of  pho** 
phates,  and  in  this  quantity  only  5*05  per  cent  in  a  soluble  state* 
and  23*33  per  cent,  as  insoluble  phosphates.      These  figures 
show  the  great  utility  of  mixing  guano  with  a  little  oil  of  vitriol. 
The  acid  not  only  fixes  any  free  carbonate  of  ammonia  (whictt 
in  damaged  or  in  wet  g^ano  may  amount  to  more  than  If  X*^  " 
cent),  but  it  has  also  the  more  important  effect  of  rendering 
soluble  a  large  proportion  of  the  insoluble  phosphates. 

2.  When  guano  is  exhausted  merely  with  water,  the  porti<>^ 
insoluble  in  water  is  found  on  analysis  to  contain  very  li*'^  j 
oxalate  of  lime ;  in  that  case  nearly  the  whole  of  the  oxalic  *5^^^ 
in  guano  remains  in  the  watery  solution.  But  when  guano  is  dri^^ 
with  only  5  per  cent  of  sulphuric  acid,  nearly  the  whole  of  tb^ 
oxalic  acid  is  left  behind  as  oxalate  of  lime  in  the  portion  insolab^^ 
in  water,  and  an  equivalent  proportion  of  phosphoric  acid  *^ 
liberated  from  the  insoluble  phosphates  and  passes  into  solutl^'^ 
in  combination  with  ammonia  and  potash. 

3.  It  will  be  noticed  that,  of  the  total  amount  of  nitrogen  ^^ 
this  sample  of  sulphated  guano,  three-fourths  is  present  in  a  stst^ 
soluble  in  water,  and  only  one-fourth  is  insoluble.  There  caf  •» 
however,  be  no  doubt  that  these  insoluble  nitrogenous  covtt^ 
pounds  become  readily  transformed  into  soluble  combination^  ^ 
which  are  easily  assimilated  by  plants. 

Composition  of  Peruvian  Guano  dried  on  a  Waterhath  with  10  per  ceiit, 
of  Oil  of  Vitriol  (SO.,  H  0). 

Water  given  off  on  long  drying  at  212^  Fahr 4*58 

Bi-pliosphato  of  limo 1*51 

Equal  to  bone-earth  rendered  soluble (2*37) 

Sulphate  of  lime 2-09 

Alkaline  salts       10-96 

Containing  phosphoric  acid (709" 

Equal  to  tribasic  phosphate  of  limo       (15*36' 

♦Soluble  organic  matter  and  salts  of  ammonia    ..      ..  46"45' 

flnsoluble  organic  matter      7*28 

Insoluble  phosphates 12-24 

Oxalate  of  limo 13-83 

Insoluble  siliceous  matter 1*56 


lOOOO 
♦Containing  nitrogen      12*00 

Equal  to  ammonia 14*57 

tContaining  nitrogen 3*43 

Equal  to  ammonia 4*16 

As  might  have  been  expected,  the  guano  by  the  addition  of 
10  per  cent,  of  acid  is  rendered  slightly  more  soluble  than  by 
5  per  cent. 

The  effect  produced  by  the  larger  amount  of  acid,  however,  is 
scarcely  commensurate  to  the  increase  of  acid ;  for,  with  10  per 


Peruvian  Gucmo.  907 


dd  only  If  per  cent,  more  of  soluble  phosphates 
he  gnano  than  with  5  per  cent  in  these  two  instances. 
be  seen  that  the  proportion  of  bi-phosphate  of  lime  is 
s  same,  but  that  the  phosphoric  acid  in  combination 
ies  was  rather  larger  when  more  acid  was  used, 
whole,  the  additional  5  per  cent,  of  sulphuric  acid  were 
ded  to  much  advantage. 

poMon  qf  Guano  dried  with  lb  per  cent,  of  OUcf  VUrid 
(SO^HO). 


driven  off  on  long  drying  at  212°  Fahr.        ..      4*77  \ 


l< 


rohateoflime 2*74 

d  to  bone-earth  render  soluble        (4*28) 

te  of  lime 3*74 

16  salts       11-02 

aining  phospboric  acid     (7*11) 

al  to  tribasic  pbospbate  of  lime       (15*40; 

)  organic  matter  and  salts  of  ammonia    . .      . .  45*41 

)le  organic  matter     10-371  &•  jT 

>le  phosphates 8*23l|?|g 

3oflmie  • 12*23  f  II  Sg 

>le  siliceous  matter    ..      ..      1*49  J  Q^^A 

lOOOO 

tahuog  nitrogen     12*07 

qual  to  ammonia 14*66 

tainiDg  nitrogen 2*34 

qnal  to  ammonia 2*83 

king  over  these  results,  it  will  be  seen  that  the  solubility 
lano  is  again  increased  by  the  additional  quantity  of 

oportion  of  bi-phosphate  of  lime  is  greater  than  in  the 
eated  with  10  per  cent  of  acid,  but  the  amount  of  soluble 
ic  acid  combined  with  the  alkalies  is  about  the  same  in 

ponding  with  the  proportion  of  soluble  phosphoric  acid 
Lalies,  Sie  amount  of  oxalate  of  lime  in  this  experiment 

about  the  same  as  in  the  preceding  one. 

it  will  be  seen  that  the  nitrogenous  matter  is  made 
ible  by  the  larger  amount  of  sulphuric  acid, 
be  noticed  that  the  solubility  of  the  guano  is  still  further 
,  so  that  only  26|  per  cent  remained  insoluble  in  water. 
IditionaL  quantity  of  sulphuric  acid  acted  upon  the  in- 
hosphates ;  about  8  per  cent,  were  rendered  soluble,  and 
sr  cent  were  left  in  an  insoluble  state. 

be  inferred  from  this  experiment  that  25  per  cent  of 
ool,  or  one-fourth  the  weight  of  the  guano,  would  have 
the  whole  of  the  phosphates,  and  nearly  the  whole  of  the 
Wi  matter,  perfectly  soluble  in  water. 
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Composition  of  Guano  dried  with  20  per  cent,  of  Oil  of  Vitrki 

(SO^HO). 

Water  driven  off  at  212°  Fahr. 5-44  ^ 

Bi-pliosphato  of  lime 5-36 

Equal  to  tritasic  phosphate  of  limo       (8"37) 

Sulphate  of  lime 7*31 

Alkaline  salts       10^ 

Containing  phosphoric  acid (6*68' 

Equal  to  tribasic  phosphate  of  lime       (1447' 

"Soluble  organic  matter  and  salts  of  ammonia    ..      .,  44*59 

flnsoluble  organic  matter      9*50') 


Insoluble' phosphates 3'06l"|'§ 

Oxalate  of  lime 12-97  f  || - 

Insoluble  siliceous  matter 1*23  J  cu-^.^ 


e« 


lOO-OO 
*ContainiDg  nitrogen     3*01 

Ekjoal  to  ammoDia 3*65 

tCoutaining  nitrogen      10*59 

Eqoal  to  amtnonia 12*86 

In  all  the  four  trials,  with  5,  10,  15,  and  20  per  cent  of  aciJj, 
the  amount  of  soluble  phosphoric  acid  in  the  alkalies  and  o^ 
oxalate  of  lime  in  the  part  insoluble  in  water  differed  but  incoD^ 
siderably.  * 

By  the  agency  of  oxalic  acid,  naturally  present  in  the  guano, 
assisted  by  only  5  per  cent,  of  sulphuric  acid,  a  very  large  pro- 
portion of  the  insoluble  phosphates  are  thus  rendered  soluble 
in  water ;  and  the  larger  quantities  of  acid  were  expended  in  the 
foregoing  experiments  witn  far  less  economical  advantage  than 
the  first  5  per  cent. 

On  the  strength  of  these  experiments,  I  would  strongly  recom- 
mend the  addition  of  about  5  per  cent,  of  oil  of  vitriol  to  gnaDO 
as  a  cheap  and  ready  means  of  greatly  increasing  its  efficacy. 
The  expense  of  so  small  a  quantity  of  acid  is  too  trifling  to  require 
a  moment's  consideration.  Some  difficulty,  however,  I  anticipate 
may  be  felt  in  incorporating  the  acid  uniformly  with  the  guano. 
As  the  proportion  of  acid  to  that  of  the  guano  is  very  small,  an  inti- 
mate mixture  cannot  be  effected  by  simply  pouring  the  acid  upon 
the  latter,  nor  is  it  desirable  to  use  the  acid  in  a  concentrated 
state. 

Practical  Directions. 

I  would  therefore  suggest  the  following  plan: — In  the  first 
place,  dilute  the  oil  of  vitriol  with  about  an  equal  bulk  of 
water,  and  then  sprinkle  the  dilute  acid  over  dry  sawdust,  or, 
if  that  cannot  be  had,  over  ground  gypsum  or  sand.  Dry  saw- 
dust takes  up  a  great  deal  of  liquid  without  appearing  paitica- 
larly  wet.     Gypsum  or  sand  do  not  take  up  so  much  liquid,  and 


Report  4m  Biiemational  AgricyUuml  Meetinff  at  Lilk.    209 

must  be  used  in  sufficient  quantities  to  absorb  completely  the  acid. 
Bj  tboroughlj  mixing  the  guano,  previously  reduced  to  fine 
powder  with  sawdust,  gypsum,  or  sand,  slightly  wetted  by  the 
»cid,  both  may  be  intimately  incorporated  with  each  other. 

We  have  seen  in  the  preceding  pages  that  the  efficacy  of 
Peravian  guano  may  be  greatly  increas^  by  improving  its  me- 
(^uuiical  conditions,  also  by  the  addition  of  common  salt,  and 
csj^ecially  by  treatment  with  a  small  quantity  of  oil  of  vitriol. 
I  &m  amvim^  if  the  suggestions  which  I  offer  are  carried  into 
P>^actice,  a  considerable  ^ving  in  the  expense  of  the  guano  will 
^  realized,  for  it  will  then  be  applied  to  the  land  in  an  im- 
pix>ved  mechanical  condition  and  in  a  state  of  increased  chemical 
efficacy. 

12,  Eanover  Square,  London^  TT., 
February  1864. 


Vll. — Report  on  International  Agricultural  Meeting  at  Lille. 

At  the  Meeting  of  the  Council  of  the  Royal  Agricultural 
Society,  on  1st  April,  1863,  it  was  resolved  (^  the  invits^on  of 
the  municipal  authorities  of  the  city  of  Lille  and  of  the  Pre- 
fect <rf  the  Department)  that  "  Sir  A.  K.  Macdonald  and  Professor 
W^ilson  be  deputed  to  attend  on  the  Jury  on  Agricultural  Imple- 
ments at  the  forthcoming  International  Exhibition  near  that  town." 
"^  obedience  to  this  resolution  we  attended  the  meeting,  and  now 
^g  to  submit  to  the  Council  the  following  brief  Report  of  its 
principal  features,  and  of  the  duties  we  were  invited  to  take 
Pmin. 

In  France  the  department  of  agriculture  forms  a  prominent 
[•Bature  of  the  imperial  'executive,  and  each  year  great  meet- 
^  or  shows  are  held,  at  which  large  sums  of  money  are  ex- 
panded in  promoting  improvements  in  the  various  processes  of 
stock  and  tillage  husbandry.  For  this  purpose  the  country  has 
'^en  divided  into  distinct  districts  {regions)^  in  each  of  which 
*  competitive  agricultural  exhibition  (coneours  regional  agri- 
fofe)  is  held  each  year,  under  the  direction  and  personal  super- 
intendence of  an  officer  {Inspedeur^Gen^al  (T Agriculture),  ap- 
pointed by  the  Minister  of  Agriculture  for  that  special  service. 
At  these  meetings  the  exhibitors  are,  as  a  rule,  confined  to  those 
^ers  and  others  residing  within  the  districts  specified ;  and  in 
'^  case  hitherto  had  these  meetings  assumed  anything  of  a 
^tional,  much  less  of  an  international  character,  by  the  admis- 
^oti  of  strangers  as  competitors  in  the  exhibition. 

On  die  present  occasion  the  district  referred  to  comprised  the 
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following  departments : — L'Aisne,  le  Nord,  Pas  de  Calais,  li 
Somme,  TOise,  Seine  et  Mame,  Seine  et  Oise,  and  la  Seine ;  ind 
the  city  of  Lille,  the  capital  of  the  *'  Departement  du  Nord,**  wis 
fixed  upon  for  the  meeting.  The  locality  was  well  adapted  for 
the  introduction  of  the  new  element  of  competition — the  admif- 
sion  of  foreign  exhibitors  to  the  meeting.  The  accommodatioD 
both  for  exhibitors  and  their  stock  was  ample  and  well  arranged, 
while  the  railway  and  general  facilities  of  transport  placed  it  readily 
within  reach  of  the  countries  most  likely  to  take  advantage  of  die 
invitation  of  the  authorities.  These  were,  however,  as  might  be 
expected,  limited  both  as  to  nations  and  as  to  numbers  of  exhi- 
bitors, Belgium,  Holland,  and  Great  Britain  being  the  only 
countries  represented ;  the  two  former  chiefly  contributing  spedr 
mens  of  their  various  breeds  of  stock ;  while  our  entries  were 
confined  entirely  to  machinery  and  implements. 

In  addition  to  the  competition  between  the  exhibitors  of  stock 
and   of  implements  the  annual  "  Prize  of  Honour "  had  to  be 
awarded  "  to  the  agriculturist  of  the  department  (du  Nord)  whose 
"  exploitation "  compared  with  other  rural  properties  in  Ine  'de- 
partment  should  be  considered  the  best  managed,  and  where  Ae 
improvements  carried  out  were  of  the  most  useful  character,  and 
such  as  were  desioable  as  examples  to  others."   This  prize,  which 
is  open  to  all  persons  farming  within  the  department,  consists  o\ 
a  sum  of  5000  francs  (200Z.)  in  money  and  of  a  silver  cup  o* 
the  value  of  3000  francs  (120Z,)  ;  besides  which  the  jury  has  d^^ 
power  of  awarding  a  sum  of  500  francs  (20/.),  three  silver  medals 
and  three  bronze  medals,  to  the  persons  employed  on  the  proper^? 
who  have  aided  in  carrying  out  the  improvements.* 

The  Show  was  held  on  the  esplanade  in  front  of  the  citad^^ 
The  arrangements  for  the  exhibition  of  the  stock  were  very  tast^^ 
ful  and  complete,  long  ranges  of  roomy  sheds  being  prepared  fc^ 
their  reception.  For  a  small  proportioh  of  the  machines,  &<^  " 
shed  accommodation  was  afibrded ;  the  rest  was  arranged  alons  ^ 
the  alleys  of  the  esplanade. 

The  duties  assigned  to  us  by  the  administration  were  to  assist  i-^ 
the  examination  and  adjudication  of  awards  to  the  machinery  an^ 
implements.  For  the  purposes  of  division  of  labour  and  econom^.^^ 
of  time  the  machinery  department  was  divided  into  two  classes 
the  one  comprising  those  machines,  <Scc.,  used  in  the  outdoor,  tL---' 
other  those  used  in  the  indoor  work  of  the  farm ;  Professor  WilsC^ 
was  the  English  representative  in  the  first,  and  Sir  A.  K.  Mac:^ 
donald  in  tlie  latter  division  of  the  Jury.  The  awards  in  th^ 
department  of  the  Show  were  confined  to  medals  of  gold,  sihfe:^ 

♦  In  vol.  xxiv.  p.  8,  '  Royal  Agricultural  Society's  Journal,'  full  details  ht^^ 
been  given  of  the  working  of  these  prizes  in  the  different  agriddtnral  district 
(r^yidiw)  of  France  during  the  past  year  (1862.) 
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rnze,  with  honourable  mentions  for  exhibits  of  inferior 
In  the   stock   classes   sums   of  money,    varying  from 
108  to  600  francs,  were  given  in  addition  to  medals. 
Burticles  exhibited  in   the    first   class   (for  outdoor   use) 
"anged  under  the  following  heads  : —  « 

^hs ;  subsoil-ploughs  ;  harrows ;  rollers  ;  scarifiers,  culti- 
sowing-machines  ;  horse-hoes  ;  moulding-ploughs ;  mow- 
ichines ;  haymaking  fnachines  ;  horse-rakes ;  reaping- 
\s  ;  farm-carts,  waggons  ;  farm-harness ;  manure-pumps ; 
\  ;  implements  for  manual  use. 
second  class  (for  indoor  use)  comprised : — 
nills ;  drain-tile  making  machines  ;  draining-tools ;  horse 
fixed  steam-engines;  moveable  steam-engines;  fixed 
g  and  finishing  machines  ;  moveable  threshing  and  finish- 
:hines  ;  fixed  threshing  and  winnowing  machines ;  move- 
ireshing  and  winnowing  machines;  fixed  threshing- 
»  (simple) ;  moveable  threshing-machines  (simple) ; 
eens ;  sieves  and  riddles ;  grain-crushing  machines ; 
ting  machines ;  straw  and  chaff  cutters  ;  cooking-appa- 
:hums ;  weighing-machines ;  instruments  used  in  the  in- 
erations  of  the  farm. 

irrangements  for  testing  the  powers  and  efficiency  of  these 
machines  and  implements  were  not  so  complete  and  satis- 
as  those  we  are  accustomed  to  find  at  our  own  great 
For  the  field-trials  the  area  was  too  limited,  and  the 
)t  well  suited  to  test  fairly  their  capabilities. 
Awards  of  the  Jury  which  we  venture  to  submit  for 
vere  as  follows.     In  the  first  division  or  class  : — 

— Messrs.  I^ansomc  and  Sims         ..      ..  1st  Prize,  Gold  Medal. 

%iitrlis: — J.  and  K.  Howard Ist  Prize,  Gold  Medal. 

: — J.  and  F.  Howard       1st  Prize,  Silver  Medal. 

Aslil'y  and  Co Honourable  Mention. 

-A.  E.  Crosskill        1st  Prize,  Silver  Medal. 

Amies  and  Barford  Honourable  Mention. 

: — C.Clay         Ist  Prize,  Silver  Medal, 

Coleman  and  Son       2nd  Prize,  Bronze  Medal. 

Underliill Honourable  Mention. 

Machines: — Smith  and  Sons     1st  Prize,  Gold  Medal. 

„  Ganett  and  Son 1st  Prize,  Silver  Medal. 

„  Peeves 2nd  Prize,  Bronze  Medal. 

es  : — Garrett  and  Son       1st  Prize,  Silver  Medal. 

Underbill Honourable  Mention. 

;-Ploughs: — Underbill      1st  Prize,  Bronze  Medal. 

„  J.  and  F.  Howard        ..      ..  Honourable  Mention. 

Machines:— Picksley  and  Co 1st  Prize,  Gold  Medal. 

„  Walter  A.  Woods        ..      ..  2nd  Prize,  Silver  Medal. 

dng-Machines  : — JSicbolson      1st  Prize,  Gold  Medal. 

„  J.  and  F.  Howard      . .  2nd  Prize,  Silver  Medal. 

„  Asbby  and  Co Honourable  Mention. 

„  Boby Honourable  Mention. 

XXV.  Q 
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Horse-Rakes: — Nicholson      let  Prize,  Silver  ICedilL 

„  Eansome  and  Sims       ..      ..      ..  2nd  Prize,  Bnmze  MedaL 

Hcaping-Machincs  : — Bamlett        1st  Prize,  Gold  MediL 

„  Ransomc  and  Sima      ..      ..  2nd  Prize,  Silver  Medal. 

W.  A.  Woods      3rd  Prize,  Bronte  MediL 

Carts  and  Waggons :— Crosskill 1st  Prize,  Gold  MediL 

„  „         ..      2nd  Prize,  savor  MediL 

Tools,  &c.,  for  manual  use ;— Picksley  and  Co.    ..  lat  Prize,  fiilver  lledal 

In  the  second  division  or  class  :— 

Pngmills:— Whitehead  .,      Ist  Prize,  Silver  MediL 

Horse  Works : — Ransome  and  Sims      Ist  Prize,  Gold  Medal 

„  Picksley  and  Co 2nd  Prize,  Silver  Medal 

Stcam-Engincs : — Ransome  and  Sims 1st  Prize,  Gold  Medal 

„  Huston  and  Proctor 2nd  Prize,  Silver  Medal 

„  Garrett  and  Son         3rd  Prize,  Bronze  Medal 

Underbill Gold  Medal 

Threshins;    and    Finishing-Machines  : — Ransomei  ^  .  Prize.  Grold  Medal 

and  Sims f  ^^ 

Threshing  and  Finishing-Machines  :—Ruston  andi  2nd  Prize,  Silver  Medal 
X  rocior      ••      ••      ■•      ..      •■      ••      ••      ••* 

Threshing  and  Finishing-Machines : — Turner      ..  3rd  Prize,  Bronze  MedaL 

Screens: — Boby ,.      ..  1st  Prize,  Silver  Medal. 

„        llansomo  and  Sims        2nd  Prize,  Bronze  Medal* 

Riddles,  &c.:— Boby        1st  Prize,  Silver  Medal 

„  Nalder 2nd  Prize,  Bronze  MedaL 

Grain-Crushers: — Turner       1st  Prize,  Silver  Medal 

„  Ransome  and  Sims 2nd  Prize,  Bronze  MedaL 

„  Picksley  and  Co Honourable  Mention. 

RootrCutters :— Picksley  and  Co 1st  Prize,  Silver  Medal. 

„  Ransome  and  Sims       2nd  Prize,  Bronze  Modal 

Straw-Cutters : — Picksley  and  Co 1st  Prize,  Silver  Medal 

„  Ashby  and  Co .'.  2nd  Prize,  Bronze  Medal 

„  Ransome  and  Sims     Honourable  Mention. 

Cooki ng- Apparatus : — Amies  and  Barford    ..      ..  1st  Prize,  Silver  Medal 

Churns: — Eastwood        Ist  Prize,  Silver  Medal. 

A  Bronze  Medal  was  also  awarded  to  G.  Bower  for  his  arrangement  of 
gas-works  suitable  to  farm-establishmenta. 

This  list  of  awards  will  show  how  large  a  share  of  the  prizes  at 
the  disposal  of  the  Jury  fell  to  our  own  countrymen.  The  various 
articles  exhibited,  though  fairly  upholding  the  character  of  their 
respective  countries,  offered  no  novelty  of  arrangement  or  manu- 
facture, and  call  for  no  further  remark  from  us. 

In  addition,  however,  to  the  general  list,  a  "  special  prize  "  was 
offered  for  "  steam-ploughs  or  cultivators."  This  we  understood  to 
have  been  given  by  the  city  of  Lille,  although  we  had  no  official 
information  as  to  the  amount  of  the  prizes  or  tlie  conditions  under 
which  they  were  to  he  awarded. 

Two  competitors  appeared  in  the  field,  one  French  and  the 
other  English.  France  was  represented  by  M.  Kienzy,  with  his 
"  locomotive  cultivator,"  and  England  by  the  Messrs.  Howard, 
with  their  improved   arrangement  of  "  steam  traction-ploughs.** 
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The  latter  is  too  well  known  to  need  any  special  remark ;  the 
foilsier,  however,  we  cannot  pass  over  so  readily,  as  it  appeared 
^  114  to  possess^  in  its  mechanical  arrangement,  more  of  the  ele- 
^^ents  of  success  than  we  have  hitherto  met  with  in  the  machines 
*^f  this  class  which  have  been  from  time  to  time  exhibited  in 
^E^gland. 

"The  worTdng  parts  forming  the  cultivator,  or  digger,  were 
attached  to  the  hind  part  of  an  ordinary  field  locomotive- 
^«i^;ine.  The  engine,  of  8-horse  power,  with  double  cylinders, 
^^^^ka  carried  on  four  broad  wheels ;  the  two  fore-wheels,  guided 
from  the  hind  plate  by  a  long  pinion-rod,  formed  the  steerage ; 
"^^rliile  the  large  driving  wheels  were  actuated,  separately,  direct 
from  the  crank  by  toothed  wheels.  At  the  back,  on  each  side  of 
"t^e  bind  plate,  or  platform,  were  tanks  for  carrying  a  small  stock 
of  fuel  and  of  water.  The  accompanying  woodcuts  will  explain 
tilje  mode  of  arrangement  and  working  of  the  cultivators ;  the  five- 
oranked  axle,  on  which  they  were  fixed,  being  driven  by  a  pitch- 
oliaip  from  the  main  shaft. 


Fig.  1.  Vertical  Section  of  Working  Parts.^ 

When  the  engine  is  in  motion  each  revolution  of  the  axle 
forces  the  tines  into,  and  again  withdraws  them  from  the  soil 
over  which  it  passes,  displacing  the  mass  before  them,  and 
throwing  it  over  that  moved  by  the  preceding  cut.  By  a  simple 
mechanical  arrangement  the  cranked  axle  can  be  elevated  or 
lowered,  so  as  to  suit  the  depth  of  work  required,  or  to  allow  of 
the  cultivator  turning  at  the  end  of  the  lands. 

*  Owing  to  the  fiulare  on  the  part  of  the  exhibitor  to  famish  working  drawings 
pi  Had  cultivator  as  promised  by  him,  the  present  have  been  drawn  from  memory, 
fMwistrd  by  a  rough  sketch  made  at  the  time  of  the  trials.  They  are,  how6Yer,  I 
"  ^    •,  correet  in  every  essential  paFticnlar.-.-I,  W. 

Q  2 
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Fig.  2.  Horixontal  View  of  Working  Parts. 

Description  of  Working  Parts  of  CStitvvator, 

a.  Frame  in  stout  bar  iron  attached  to  hind  platform  of  engine, 
6.  5-cranked  axle,  with  6-iQch  throw. 

c.  Lever  aims  carrying  digging* tines,  bolted  on  to  cranks  and  attached  Ij 
bars  at  end  to  frame  (a). 

d.  Digging-tines,  2-pronged  with  broad  flat  blades,  fuced  one  before  and  one  bdiind  tiMP" 
ci'ank. 

e.  Driving-wheel  of  axle  actuated  by  pitch-chain  frotn  main  shaft  of  eogine. 

The  surface  operated  upon  was  1*75  metres  (equal  to  5  ft. 
8  in.)  in  width,  being  a  few  inches  on  each  side  beyond  the 
tracks  of  the  driving  wheels.  The  soil  of  the  trial-ground  wa» 
a  deep  alluvial  loam,  of  moderate  tenacity,  but  strongly  matted 
together  on  the  surface  by  a  vigorous  growth  of  couch  (princi- 
pally Affr,  6tolomfera\  and  other  natural  grasses.  The  subsoil  was 
m  a  very  indurated  condition,  thus  presenting  some  difficulties, 
and  offering  considerable  resistance  to  steam-cultivatioii.  The 
engine  was  driven  at  the  rate  of  sixty  revolutions   per  minute^ 
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J^tL  a  steam-pressure  of  80  lbs.  to  90  lbs.  The  length  of  the 
*^*^ow  was  about  60  metres^  or  66  yards.  The  average  time 
^Icen  in  passing  over  it  was  about  three  minutes,  the  work 
^^136  was  therefore  at  the  rate  of  rather  more  than  half  an 
?^re  per  hour.  Owing  to  the  driving  wheels  being  moved 
^^clependently  of  each  other,  the  turning  at  the  end  of  the 
^^JTOws  waCs  accomplished  very  quickly,  i.e.,  in  about  sixty  * 
^^conds,  on  the  average.  In  the  beginning  of  the  trial  the 
^^pth  of  soil  cultivated  measured  from  25  to  30  centimAres 
(^'825  to  11*79  inches).  The  work  was  then  set  deeper,  and 
^  depth  of  fully  35  centimetres  (13*755  inches)  was  obtained. 
Xlie  surface  of  the  field,  owing  to  heavy  rains  and  a  thick  growth 
of  old  couchy  grass,  was  in  a  condition  far  from  favourable  to 
"tlie  working  of  a  "locomotive"  cultivator.  The  engine,  how- 
ever, travelled  readily  over  the  appointed  ground,  and  the  soil 
'Was  lifted,  the  sward  fairly  covered,  a  fine  tilth  obtained,  and  the 
ground  operated  upon  left  in  a  very  satisfactory  condition. 

We  have  thought  it  desirable  thus  to  give  the  details  of  this 
•*  locomotive  cultivator  or  digger,"  inasmuch  as  although  the 
engine  as  well  as  the  working  parts  of  the  cultivator  were  of 
rather  rough  workmanship,  and  admitted  in  more  than  one  point 
of  mechanical  improvement,  the  machine  did  its  work  without 
stoppages  in  a  very  satisfactory  manner. 

Hitherto  the  various  attempts  that  have  been  made  in  this 
country  to  bring  a  working  locomotive  plough  or  cultivator  into 
the  field  have  been  unsuccessful :  Usher  s  at  the  Carlisle  meet- 
ing, Rickett's  at  Chester;  and  Romaine's  at  Warwick  and  Leeds, 
having  in  each  case  failed  to  perform  the  work  allotted  to  them, 
and  being  in  consequence  withdrawn  from  the  competition. 
Without  wishing  to  draw  any  comparison  between  the  merits  of 
the  "  locomotive "  and  the  "steam-traction"  systems  of  cultiva- 
tion, we  cannot  but  express  an  opinion,  that,  in  regard  to  the 
comparatively  small  first  cost  of  the  apparatus,  the  low  rate  of 
its  working  expenses,  including  wear  and  tear,  and  the  quality 
of  the  work  performed,*  the  locomotive  system  of  tillage  still 
has  claims  upon  our  consideration,  notwithstanding  the  failures 
of  former  attempts. 

Archibald  Keppel  IVIacdonald.    ' 
loHN  Wilson. 

♦  "  Messrs.  Brown  and  May,  of  Devizes,  worked  Romaine*s  rotary  cnltiyator  or 

digging-machine  on  Plot  6.    The  work  done,  though  but  little,  was  certunly 

the  best  in  the  field,  the  soil  being  finely  polyerized  to  the  depth  of  7  inches.^* 

.  fieport  of  Judges  of  Steam  Cultivators  at  the  Leeds  Meeting,  1861,  *  Royal  Agri- 

fsoltiiral  Society's  Journal,*  vol.  xxii.  p.  464. 
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VIII. — Report  on  International  Agricultural  Exhibition  at  Htm' 
lurg.     By  loHN  Wilson,  Professor  of  Agriculture  in  dw  • 
University  of  Edinburgh,  &e. 

The  Great  Exhibition  of  1851  formed  a  memoiable  epodi  in 
the  history  of  most  of  our  industries ;  in  none  have  iti  importaiit 
bearings  and  effects  been  more  evident  than  in  thoie  connected 
with  oui*  agriculture.     Before  that  period,  it  is  true,  the  more 
advanced  and  enterprising  agriculturists  of  the  Continent  from 
time  to  time  had  visited  this  count]:y,  become  acquainted  with 
our  husbandry,  and  purchased  our  live  stock  and  our  imple- 
ments ;  but  it  needed  some  great  occasion  like  that  which  called 
together,  in  Hyde  Park,  the  representatives  of  industry  from  all 
the  civilized  countries  of  the  world  to  make  that  knowledge 
general,  and  its  results  productive  of  benefit  both  to  our  yisitfin 
and  to  ourselves. 

At  that  International  Exhibition  the  class  of  agricultural 
machinery  excited  the  greatest  interest  Each  country  had  sent 
its  best  to  meet  beneath  the  same  roof,  and  be  compared  with 
the  best  our  own  makers  could  turn  out  All  who  went  there 
learned 'a  valuable  lesson.  We  learned  what  our  visitors'  re- 
quirements were,  and  they  had  an  opportunity  of  judging  for 
themselves  how  far  we  were  able  to  supply  them.  The  stimulus  * 
then  given  to  the  manufacture  of  our  agricultural  machines^  and 
its  rapid  and  regular  increase  since,  are  too  well  known  and  too 
generally  acknowledged  to  need  any  confirmatory  evidence ;  the 
more  widely  our  machines  and  implements  are  exhibited,  and 
the  more  often  they  are  tested  by  practical  comparison  witli  those 
of  other  countries,  the  better  their  real  values  are  seen,  and  their 
superiority  made  known.  For  this  purpose  no  combination  of 
circumstances  can  be  so  favourable  as  that  offered  by  an  Interna- 
tional Exhibition.  By  our  own  great  annual  meetings  the  market 
for  our  implements  is  extended  from  the  different  localities  of 
manufacture  to  the  furthest  parts  of  the  country ;  by  an  Interna- 
tional Exhibition  it  is  extended  all  over  the  cultivated  world. 

Since  1851  two  great  International  Agricultural  Elxhibitions 
have  been  held, — both  at  Paris.  The  first,  in  1855,  was  in  con- 
nexion with  the  general  Industrial  Exhibition  in  that  year ;  the 
other  took  place  in  the  following  year,  and  upon  a  larger  and 
more  comprehensive  scale.  To  each  of  these  Great  Britain  was 
a  large  contributor  both  .of  stock  and  implements,  and  carried  off 
a  full  share  of  the  prizes. 

It  would  appear  that  the  benefits  resulting  from  these  inter- 
national gatherings  arc  becoming  each  year  more  recognised; 
and  other  countries  have  since  then  proffered,  either  in  whole 
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or  in  part,  the  same  invitation  that  France  gave  in  1855  and 
1856.  Last  year  our  agriculturists  were  invited  to  take  part 
in  three  International  Meetings — at  Lille,*  in  France;  at 
Odensee  (Funen),  Denmark;  and  at  Hamburg.  At  the  two 
first  named,  our  contributions  were  limited  to  implements  and 
machinery ;  but  the  Exhibition  at  Hamburg  was  upon  such  a 
large  scale — so  exceptional  in  its  locality  and  in  its  character,  and 
so  satisfactory  in  its  results — that  the  following  sketch  of  its  history, 
arrangements,  and  general  details  may  not  only  be  interesting, 
bat  also  of  advantage,  if  taken  merely  as  a  standard  of  comparison 
for  future  as  well  as  past  agricultural  exhibitions,  whether  at 
home  or  abroad. 

The  territory  of  the  Free  State  of  Hamburg  is  very  limited, 
and  its  direct  interest  in  the  promotion  of  agricultural  industry 
reduced  to  the  smallest  proportions.  Neither  could  the  agricul- 
tural status  of  the  neighbouring  countries  of  Holstein,  Mecklen- 
burg, and  Hanover  be  looked  upon  as  of  sufficient  importance 
to  have  originated  the  great  scheme  undertaken  by  the  citizens  of 
Hamburg  for  its  honour  and  advancement. 

There  is  no  doubt  that,  although  not  directly  for  her  own  wants, 
still  indirectly  for  her  own  benefit,  Hamburg  is  deeply  interested 
in  the  development  of  the  agricultural  resources  of  Northern  Gep* 
many.  The  Elbe  is  the  great  outlet  for  the  surplus  produce  of  her 
soil,  and  at  the  same  time  the  entrance-gate  for  the  admission  of 
machinery  for  the  better  preparation  of  her  produce,  and  of  stock 
for  the  improvement  of  her  farms.  At  Hamburg  commerce  exacts 
a  toll  from  all  that  passes  along  her  water  highway,  whether 
exports  or  imports  ;  and  her  merchant  citizens  at  once  recognised 
the  policy  of  a  movement  in  the  results  of  which,  though  not 
directly  concerned,  they  would  indirectly  so  largely  participate. 

The  idea  of  an  International  Agricultural  Exhibition  appears 
however  to  have  originated  with  Baron  von  Nathusius,  of  Hundis- 
burg  (Prussia),  the  President  of  the  German  Agricultural  Society, 
well  known  here,  as  at  home,  for  the  lead  he  has  taken  for  many 
years  past  in  advancing  the  agriculture  of  his  own  country,  by 
the  introduction  of  improved  breeds  of  stock,  and  improved 
implements  and  machinery.  Hamburg  offered  by  far  the  most 
advantageous  site  for  such  an  Exhibition,  not  more  from  its 
geographical  than  from  its  political  position.  A  free  and  neutral 
city,  situated  on  a  large  tidal  river,  with  lines  of  railway  stretch- 
ing far  and  wide  throughout  the  length  and  breadth  of  Germany, 
all  the  local  natural  conditions  for  suc(;ess  were  present ;  while 
the  liberality  and  business  habits  of  her  merchants,  unfettered  by 
tmditions  or  the  established  practices  on  such  occasions,  were 
IHudy  to  render  the  organization  of  such  a  meeting  more  com- 

*  See  Beport  on  the  Lille  Meeting  at  p.  209. 
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plete  and  more  effective,  than  it  would  have  proved  if  confided  to 
the  hands  of  any  purely  agricultural  body.  The  suggestion  o£ 
Baron  von  Nathusius  was  at  once  taken  up  by  the  citizens  A 
Hamburg ;  a  "  guarantee  fund  "  was  8ubscri\)ed  for  by  sixty  of  thB 
leading  merchants,  and  an  Executive  Committee  formed,  undex 
the  presidency  of  the  late  lamented  Baron  Ernst  Merck,  throogfa 
whose  enlarged  views  and  able  and  energetic  management  tl&^ 
idea  increased  in  its  proportions  and  its  importance,  until,  irb^^ 
the  gates  were  opened  for  the  reception  of  visitors  (July  14th)i 
a  representative  Exhibition  of  productive  industry,  more  cott** 
prehensive  and  more  complete  than  had  hitherto  been  seen,  ha-^ 
been  organised,  and  the  outlay  of  an  amount  approaching  t^^ 
20,000/.  had  been  incurred. 

The  scheme  of  the  Hamburg  merchants  met  with  the  soccci^ 
it  deserved :  it  was  at  once  appreciated  and  accepted  by  all  tk^ 
principal  countries  on  the  Continent,  whose  leading  agriculturist^ 
inscribed  their  names  on  the  list  of  exhibitors.     The  foUowin^^ 
countries    appeared    as    exhibitors: — Austria,   Anhalt,   Bades-^^ 
Bavaria,    Belgium,    Brunswick,    Canada,    Denmark    and    th^^ 
Duchies,  Frankfort,  France,  Federal  States  of  America,  Grret^^ 
Britain,    Hamburg,    Holland,  Hanover,    Hesse    Cassel,    He«^^ 
Darmstadt,   Lippe,   Lubeck,  Mecklenburg-Schwerin,  Afecklen-"^ 
burg-Strelitz,  Nassau,  Oldenburg,  Prussia,  Russia,  Saxony,  Swe-^ 
den    and    Norway,    Spain,    Switzerland,    Uruguay,    Venesuela, 
Wurtemburg. 

The  Exhibition  was  distributed  among  the  usual  departments 
for  Stock,  Implements,  and  Products ;  and  to  these  the  addition 
of  a  Flower  Show  afforded  both  relief  and  increased  enjcmnent 
to  the  numerous  visitors.  The  stock  was  divided  into  Horse, 
Cattle,  Sheep,  and  Swine  classes.  The  horses  were  subdivided 
into  36  classes,  containing  524  animals.  The  cattle  classes  were 
71  in  number,  and  consisted  of  965  animals.  The  sheep  classes 
were  29  in  number,  and  contained  1766  animals.  Those  assigned 
to  swine  were  18  in  number,  sgid  contained  293  animals.  The 
Poultry  numbered  321  specimens,  which  were  classified  merely 
as  regards  their  genus.  In  the  Machinery  Department  there 
were  350  exhibitors;  and  in  that  for  agricultural  products 
527  exhibitors.  To  this  large  list  Great  Britain  contributed 
in  the  following  proportions — to  the  horses  67 ;  to  the  cattle^ 
132 ;  to  the  sheep,  400 ;  to  the  swine,  89  ;  or  688  head  of 
live-stock  in  all.  In  the  Machinery  Section  73  Firms  were 
exhibitors;  and  four  British  exhibitors  sent  in  specimens 
of  farm  products.  Thus  the  contributions  from  Great  Britain 
amounted  to  12*786  per  cent  in  the  horse  classes ;  in  the 
cattle,  to  13-782  per  cent. ;  in  the  sheep,  to  22*727  per  cent ; 
in  the  swine,  to  30*375  per  cent ;  in  the  machinery  section, 
to   20*856  per  cent. ;   and   in  the  section   of  agricultural  pro- 
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icta,  to  -759  per  cent,  of  the  entire  materiel  of  the  Exhi- 
ition. 

The  successful  competitors  in  the  Horse  Classes  were — Mr. 
rroves,  who  took  two  prizes  of  the  value  of  200  thalers,  or  30Z. ; 
Ir.  J.  Crisp,  who  took  six  prizes  amounting  to  475  thalers,  or 
I/.  5*. ;  Mr.  Holmes,  four  prizes,  500  thalers,  or  75/. ;  Mr, 
tnith,  one  prize  of  50  thalers,  or  7Z.  10*. ;  Mr.  W.  Wilson,  one 
ri«e  of  100  thalers,  or  15/. ;  and  Sir  C.  B.  Phipps,  who  took 
a'ee  prizes  of  the  value  of  200  thalers,  or  30/. 

In  die  Cattle  Classes  the  successful  competitors  were — 

Prizes.  Thalers.  £. 

Mr.  D.  Smith        .:      ..         G        amounting  to     480  =  72 

Mr.  J.  Stewart      ....         3  „  195  =  29    5 

Mr.  J.  Crisp a  „  350  =  52  10 

M.J.Meikle 2  „  75  =  11    5 

Lord  WaUingham        ..         1  '    „  100  =  .15    0 

Mr.  E.  Mert«ns     ....         1  „  100  =  15    0 

Mr.  T.  Barbo        ..      ..1  „  50  =  7  10 

Mr.  J.  Groves       ....         1  „  100  =  15    0 

ilr.  T.  Lyall..      .,      ..         1  ^  50  =  7  10 

Mr.  H.  Gebhard    ....         1  „  50  =«  7  10 

Mr.  T.  Coulson     ....         1  „  70  =  10  10 

The  following  received  commendations:* — Lord  Kinnaird, 
^  Messrs.  Sadler,  J.  Groves,  Crisp,  R.  Smith,  H.  Gebhard, 
•    Ljall,  and  D.  Smith. 
In  the  Sheep  Classes  the  following  prizes  were  awarded  : — 

IMzeti.  Thalers.  £.      ». 

Lord  Walsingham        ..  4        amounting  to      150  =«=  22  10 

Mr.  W.  Hemming        ..  .'»  „  o5  =*  8  15 

Mr.  W.  Humphrey      ..  2  „  75  =  11  •<*> 

Mr.  K.  Merteus     ....  2  „  (50  =  7  10 

Mr.  D.Smith       ....  2  „  40  =  6    O 

Mr.  J.  Groves      ..      ..  2  „  75  =  7  10 

Mr.  R.  Smith        ....  2  „  50  =  7     0 

Mr.  T.  B.  Marshall      ..  2  „  100  =  !."»     0 

Mr.  W.  Guerrier  ..      ..  1  „  50  =  7  10 

Mr.  J.  Clarke        ....  1  „  25  =  o  15 

Mr.  E.  Handy       ..      ..1  „  50  =  7  10 

Mr.  R.  Game         ....  1  „  25  =  o  1 5 

Mr.  J.  Gibson       ....  1  „  50  =xx  7  10 

Mr.  R.  S.  Skirving       ..1  „  25  =  3  J5 

Lord  Kinnaird       ....  1  „  50  =  7  10 

The  general  term  ** commended"  is  here  used ;  as  the  i^ode  of  worainji  thf 
''Ukiendations  by  the  Juries  was  not  only  dissimilar  in  the  different  chiss<'8,  but 
^U  in  the  same  class.  The  following  expressions  used  by  the  Juries  each  bear 
Afferent  signification:— "Anerkennung;  "  "Mit  ehrenvoller  Erw'ahnnr!> ;" 
JjUimliche  Anerkennung ; "  Auszeichnung ; "  *•  Ehrenwerthe  Anericennu:-j::  " 
^^KtreoToU  Erwahnt  wurden ; "  '*  EhrenvoUe  Anerkennung  fanden ; "  **  Er^ahnt 
^■>3« ;  "  *•  Anerkannt  wurden ; "  "  Lobend  erwahnt  wurden."  These  diflFer- 
^^  in  expression,  as  also  the  indistinct  and  inconspicuous  method  adopted  of 
"^MtiDg  the  prize  animals,  will  no  doubt  be  changed  at  any  future  Exhibition. 
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Commendations  were  awarded  to  —  Messrs.  Gcbhaid,  W. 
Taylor,  J.  Druce,  R.  Smith,  J.  Groves,  T.  B.  MarAall,  R 
Game,  T.  B.  Browne,  E.  Mertens,  R.  S.  Skirving. 

In  the  Swine  Classes  the  following  obtained  prizes  :— 

Prizes.  Thalen.  M.  <• 

6       amounting  to     230    *'    84  10 


Mr.  T.Crisp..      .. 
Mr.  W.  B.  Wainman 
Mr.  J.  Hickman  .. 
Mr.  G.  M.  Sexton 
SirC.  B.  Phipps  .. 


6  „  200    «:    80   0 

5  „  206    —    30  15 

4  „  110    —    16  10 

1  25-8  16 


Commendations  were  awarded  to  Mr.  T.  Crisp,  Sir  C  ^ 
Phipps,  Messrs.  G.  M.  Sexton,  J.  Hickman,  W.  B.  Wainmam 
R.  Smith. 

The  aggregate  money  value  of  the  prizes  thus  taken  by  Biti** 
exhibitors  was — for  horses,  1525  thalers,  or  228/.  15i.;  f^ 
cattle,  1520  thalers,  or  228/.;  for  sheep,  880  thalers,  or  132/- »' 
for  swine,  770  thalers,  or  115/.  10s. :  in  all,  4695  thalen,  ^ 
705/.  5*. 

My  colleagues  on  the  Jury,  Messrs.  Weatherby,  Barthropp» 
and  Robert  Smith,  have  favoured  me  with  their  opinions,  of  tl** 
merits  of  the  classes  they  were  respectively  called  upon  to  judy^ 
Mr.  Weatherby,  who  was  a  member  of  the  Jury  for  the  ThorongJ^ 
bred  Stock,* states  that,   "The  classes  of  thorough-bred  hoif^* 
were  so  very  indifferent  that  it  was  often  hard  to  say  which  wl^* 
the  best  amongst  so  many  bad  ones.     In  my  opinion  no  priie  ^^ 
all  ought  to  have  been  given  ;  but  my  colleagues  took  a  diflFeret^ 
view.     All  good  judges  were  very  much  disappointed  with  oxB^^ 
class,  which  was  almost  the  worst  in  the  Show.     In  the  Ara^^ 
ClasS  the  first  prize  was  given  to  an  extraordinary  animal  of  th^^ 
highest  possible  type  of  the  race,  a  sight  in  himself  worth  aL  -^ 
the  trouble  of  the  journey  to  Hamburg.     The  rest  were  of  quit^^ 
another  order.     The  arrangements  made  for  the  accommodatioi^ 
of  the  animals  were  so  good  that,  with  my  experience  of  EngUsI^' 
Shows,  I  was  quite  taken  by  surprise.     It  is  very  dilBGicult  to  ge<^ 
together  a  good  class  of  thorough-bred  stallions  in  England,  aad^ 
abroad,  the  difficulty  is  still  greater.     If  foreign  Governments^ 
which  have  a  great  many  good  stallions,  could  for  the  future  bc^ 
induced  to  send  some  to  the  Show-yard,  a  display  equal,  if  not^ 
superior  to  our  own,  might  lend  its  attraction  to  the  Elxhibition  ^ 
lor  at  no  time  Ijas  the  thoroughbred  horse  been  more  in  requests 
on  the  Continent  than  at  present"  * 

Mr.  Barthropp  undertook  the  classes  of  Agricnltnral  and. 
Working  Horses.  "The  show  of  horses,"  he  says,  **on  ther 
whole  was  most  excellent.  Although  in  the  department  with^ 
which  I  was  concerned  some  of  the  classes  were  not  well  filled^ 
many  good  animals  were  exhibited,  and  some  that  would  have 
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held  their  own  in  many  a  Show-field  in  England.     The  first 
claaS|  for  Suffolk  stallions,  comprised  ^  Boxer/  the  first-prize  two- 
year  old  at  Battersea ;  but  he  had  not  improved  with  his  year, 
and  was  only  highly  commended.    Baron  von  Nathusius  exhibited 
the  well-known  *  Marquis/  a  twice-winner  at  our  '  Royal  * — his 
a^e,  however,  was  against  him  on  this  occasion ;  and  Mr.  Wilson 
took  the  1st  prize  with  a  good  useful  three*year  old,  who  found 
a  foreign  purchaser.     Mr.  Crisp  sent  six  two  and  three  year  old 
stallions,  and  obtained  a  2nd  prize  for  one  of  them :  as  a  proof 
of  how  the  breed  is  appreciated  on  the  Continent,  but  one  of 
these  colts,  I  believe,  returned  to  England  1 

^^  The  Suffolk  mares  were  more  admired  than  the  stallions — 
Mid  justly  so,  being  a  better  sample  of  the  breed.  That  spirited 
ag^colturist  Baron  von  Nathusius  showed  a  clever  three-year  old, 
^hich,  however,  was  not  quite  good  enough  to  beat  Mr.  Crisp, 
who  had  it  all  his  own  way  in  most  of  the  classes  in  which  he 
exhibited. 

^*  In  the  next  class  of  stallions,  ^  for  other  English  or  Scotch 
horses,'  in  which  several  good  animals  were  shown,  'The 
Bi^wef,'  from  Yorkshire,  beat  the  Clydesdales.  Two  very 
y«eful  mares  from  the  Shaw  Farm  at  Windsor  were  the  winners 
^  the  class  of  mares  of  the  abov^  breeds.  The  classes  of  '  Per- 
^^'^^n  *  stallions  and  mares  were  not  well  filled :  the  winners  were 
J^ve  animals,  but,  in  my  opinion,  more  fit  for  road-Work  than 
*^  agricultural  purposes. 

*'The  class  for  half-bred  stallions  comprised  twenty  animals 
^  almost  every  description;  and  the  sooner  the  majority  are 
^^ated  the  better  it  will  be  for  their  respective  districts. 
^|lu^  or  four  of  the  horses  were  good  in  themselves  ;  but  it  teust 
*^  a  great  lottery  to  breed  from  such  decided  crosses  \  and  they 
appeared  much  more  calculated  to  draw  a  diligence  than  a 
plough  or  harrow. 

**The  mares  in  the  corresponding  class  were  much  better ;  and 
'^^^^y  of  them,  if  put  to  a  good  thoroughbred  horse,  would  pro- 
^Mce  good  hunters. 

**  The  Jutland  horses  were  bad. 

"The  class  of  three  and  four-year  old  geldings  contained 
"^veral  nice,  clever  colts ;  but  they  were  thought  too  light  for 
^RHcultural  purposes,  and  the  prizes  were  withheld.  The  same 
^ay  be  said  of  a  class  for  one  and  two-year  old  entire  colts,  in 
^Mch  twenty-three  were  entered,  many  of  them  being  by 
thoroughbred  horses,  and  consequently  more  fit  for  hunting  than 
4*  farm-work. 

*^The  1st  and  2nd  prizes  fot  pairs  of  mares  for  agricultural 
P^i'pOfiei  were  taken  by  Mr*  Crisp,  who  had  no  difficmlty  in  dis- 
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tancing  his  three  competitors.  The  arrangements  and  the  aca»B- 
modation  of  the  show  were  excellent,  but  the  classification  wanted 
a  little  revision,  as  the  exhibiting  of  yearling  against  two-yeaiflU 
colts,  and  three  against  four-year-olds,  was  hardly  fair.  Neverthe- 
less the  meeting  as  a  whole  was  most  satisfactory ;  and  it  ii  t0 
be  lioped  that  it  will  be  the  forerunner  of  many  such  gatherings 
to  the  mutual  advantage  of  both  British  and  foreign  breeden." 

Mr.  R.  Smith  has  favoured  me  with  the  following  remarks  <* 
the  Cattle  and  Sheep  Classes,  of  both  of  which  Juries  he  was  < 
member : — 

"  Cattle. — ^There  were  some  first-class  specimens  among  tb 
Bulls,  such  as  *  First  Fruits,'  *  Gamester,',  and '  Lord  LovelL'  The. 
were  constantly  surrounded  by  foreign  inquirers,  and  must  ha^ 
left  their  mark  upon  the  foreign  mind.  Lord  Kinnaird's  bal 
*  Honey-dew,'  famous  in  the  North,  showed  great  merit ;  he  i» 
massive,  well-formed  animal  of  fair  quality.  Amongst  the  shior 
horns  bred  on  the  Continent  were  two  prize  bulls  and  a  heifer 
descended  from  the  Townley  herd. 

"  The  Ayrshires  were  by  no  means  good  ;  but  there  we^e  wsac 
good  specimens  of  the  Galloway  breed,  which  sold  readily  and  i 
liigh  prices.  They  were  chiefly  from  Forfarshire.  The  mo 
prominent  was  Mr.  D.  Smith's  (Leyshade)  old  bull ;  Mr.  Stewart 
heifers,  from  Aberdeen,  were  also  very  choice. 

"  The  French  Charolaise  breed  was  scarcely  representedi  ac 
offered  nothing  remarkable. 

"  The  Continental  breeds  were  of  much  the  same  order,  1m 
not  so  good  a  selection,  as  appeared  at  Battersea.  Their  enum 
ration  would  not  avail  much.  Some  of  them  had  been  brc 
from  English  bulls;  and  these  were  easily  distinguished  fro 
their  leaner  brethren.  The  most  remarkable  cross  was  from 
short-horn  cow  and  a  Zebu  bull ;  another  of  a  similar  kind,  w 
from  a  Zebu  cow  by  an  Ayrshire  bull. 

"  The  most  striking  feature  of  the  foreign  section  of  the  She 
was  presented  by  the  working-oxen,  which  were  shown  in  vc 
picturesque  harness.  They  were  of  immense  size,  and  oft 
represented  a  cross  from  English  breeds,  especially  the  Suss 
and  Devon, 

"The  sale  department  of  the  Meeting  was  successful.  Besic 
a  clearance  of  nearly  all  the  English  South  Down  and  Cotswc 
sheep,  of  som^  few  Lincolns  and  Leicesters,  of  all  the  Gallow 
cattle,  and  of  lots  of  ])igs.  Lord  Walsingham  sold  his  secor 
prize  bull,  '  Lord  Lovell,'  and  Mr.  Crisp  his  *  Gamester,'  wh 
^  First  Fruits '  was  purchased  by  a  company  in  the  neighbourho 
of  Tonning,  to  be  used  by  subscription.     Several  hundred  Dow 
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T  ewes  were  sold  by  salesmen  and  dealers.     Four  Scots, 
Mr.  T.  Lyell,  fetched  500  guineas.     One  person  in- 
000/.  in  stock  for  sale  at  the  Show. 

Sigs  were  numerous,  and  in  many  respects  good.  Messrs. 
Sexton  won  many  prizes,  and  sold  their  animals  at 

1  remunerating  prices.     A  large  sale  was  effected  in  this 

ent. 

'■  Exhibition  may  be  fairly  reckoned  as  a  success ;  but  a 

rations  in  the  arrangements  might  be  adopted  with  advan- 

Difficulties  arose  from  the  British-bred  sheep  being  mixed 
the  same  breeds  produced  on  the  Continent ;  from  the 

n  and  out  of  their  wool,  competing  together ;  and  from 

ibition  of  animals  of  different  ages  in  one  class,  which 

undue  advantage  to  the  older  ones,  unless  extra  care  and 

It  were  displayed  by  the  J  ury. 

compliment  was  *  paid  to  the  Judges  by  placing  in  their 
printed  catalogue  containing  the  entries  and  address  of 

hibitor ;  but  the  English  plan,  of  entering  the  numbers 

the  Judge's  book  is,  we  think,  preferable. 

B  plan  of  the  prize-cards  might  be  improved  at  any  sub- 
Show.     Instead  of  cards  printed  in  small  type  placed 

he  loose  canvas  which  covered  the  sheds,  at  the  highest 
the  shedding  where  no   one  could  read  them,  different 

I  cards,  legibly  printed,  and  placed  in  a  readable  position, 

le  substituted  with  advantage. 

mpion   prizes  for  the  best  male  and  female  of  different 

as  given  at  the   English   International  Meeting  at  Bat- 

irould  also  be  a  valuable  addition  to  the  prize-list 

acp. — The  Sheep  consisted  of  a  great  variety  of  form  and 
ome  kinds  being  well  represented.  In  each  class,  animals 
ges  were  exhibited  :  the  rams  of  one  year  old  not  being, 
ngland,  distinguished  from  those  of  greater  age.  This 
ment  proved  very  inconvenient,  and  gave  the  Judges  con- 
e  difficulty  in  comparing  the  merits  of  sheep  of  different 

?  Merinos^  which  held  the  first  place  in  the  Catalogue,  were 
>  two  classes,  according  as  their  wool  was  fine,  or  of 
quality.  The  former  comprised  165  rams  and  103  pens 
es, — the  latter,  324  rams  and  323  pens  of  3  ewes.  This 
largest  exhibition  of  Merinos  ever  held,  and  contained 
ccellent  specimens  ;  an  increase  of  size  and  an  increasing 
of  wool  were  observable,  effected  probably  either  by  a 
selection  of  the  animals  bred  from,  or  by  a  distant  con- 
with  some  other  breed.  In  many  specimens  the  expe- 
hand  likewise  detected  a  decidetl  improvement  both  in 
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the  quality  and  quantity  of  the  flesh.  -  It  is  a  question  of  M»M  1^ 
importance  whether  the  breeders  of  the  Merino  should  oopfiiKB  1! 
themselves  to  the  production  of  wool  alone,  or  endearow  to 
obtain  a  more  profitable  carcase  at  the  sanie  time, 

"  The  South-Dawns.— The  purchase  of  Lord  WalsinglMim'i 
best  ram  for  100  guineas  by  Baron  von  Magnus  of  Sazonji  f^id  th* 
high  price  given  by  Hcrr  Hedengren,  on  behalf  of  the  Swediik 
Government,  for  the  second-prize  sheep,  besides  other  saleSi  show 
how  much  these  International  Exhibitions  remove  prejqdiWi 
The  following  figures  testify  to  the  foreign  estimation  of  theSontb* 
Do^vn : — 


First  prize  yearling  ram  was  sold  for 100 

Second              „                   60 

Second              „              at  Yarmouth       ,.      ..  60 

No.  18 40 

Sheariing      ..      46} 

Little  sheep 35    . 

Nine  shearling  ewes     80 

Lord  Walsingham's  three  unsold  sheep  had  more  than  wettg^ 
merit :  80  guineas  was  refused  for  one.  Good  specimens  of  tb^^ 
Babraham  flock  were  exhibited  by  Mr.  Taylor,  of  Harptr^^ 
Court,  Somerset,  who  refused  30  guineas  for  his  three  commend^^ 
shearling  ewes.  Mr.  Gebhard,  of  London,  exhibited,  as  >}M^^ 
mens  from  the  Goodwood  flock,  some  well-made  ewes  of  goCP^ 
character  and  quality. 

"  The  Judges  experienced  considerable  difficulty,  particnlarf  ^ 
in  one  case,  from  the  circumstance  that  some  of  die  anima.^' 
appeared  in  the  wool  while  the  rest  were  shorn.  The  eflfects  ^^ 
the  heat  and  fatigue  of  travelling  also  told  unfavourably  on  iim^  ^ 
looks  of  some,  more  especially  those  in  their  wool.  Lend  Vf^LM-, 
singham  lost  a  ram  worth  70  guineas ;  Mr.  Crisp  another ;  an^ 
Mr.  Taylor  his  best  pure-bred  Babraham  yearling  ram  (brother^ 
to  the  prize  ewes)  before  the  prizes  were  awarded.  A  brother  t^ 
the  last-named  ram  was  sold  at  a  high  figure  to  a  Continental^ 
breeder.  The  Duke  of  Richmond's  ewes,  and'  others  of  Messri^ 
Crisp  and  Sexton,  sold  well.  Of  the  South-Downs  bred  on  th^ 
Continent,  those  exhibited  by  G.  Zoppritz,  Wurtemburg,  Baror^ 
von  Nathusius,  and  Baron  von  Magnus  of  Drehsa,  may  be  men-** 
tioncd  as  specimens  of  the  most  successful  flocks.  They  ar^ 
descended  from  the  Babraham  sheep,  and  were  fair  specimens  ^ 
others  had  much  deteriorated,  some  exhibitors  having  had  dcf 
previous  opportunity  of  knowing  what  an  English  South-Dowi^ 
ought  to  be.  This  International  Meeting  having  shown  th^ 
true  type  of  animal,  an  increase  in  the  foreign  trade  may  be  liairl^ 
anticipated.' 

'  Short"  WooUed  Breeds  from  Great  Britain. — ^These  prises  weie? 


« J 
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fiurlj  contested.  Mr.  Guerrier's  (London)  Ozfoid  Down  was 
of  good  form  and  quality ;  and  the  second-prize  West-Country 
Down,  bred  by  Mr.  Humphrey,  Oak  Ash,  Berks,  a  very  fair 
mcimen.  Some  good  animals  were  also  exhibited*  by  Mr. 
IJrace,  of  Eynsham ;  but,  as  they  possessed  heavy  fleeces,  my 
odleagaes  gave  the  preference  to  those  animals  which  had  more 
of  the  Down  character. 

••There  were  only  three  entries  for  short-wooUed  ewes,  not 
being  South-Downs  ;  but  these  were  sufficient  representatives  of 
dieir  class. 

••  The  Leicesters  from  England  and  Scotland  were  fair  speci- 
mens. Mr.  Groves  (Kirk  Hammerton  Lodge,  Yorkshire)  ob- 
tained the  first  prize  and  an  honourable  mention  with  some  good 
aaimals.  Lord  Kinnaird's  sheep  were  of  a  useful  kind  ;  his 
Leicester  ewes  distanced  all  competitors  :  they  were  descendants 
of  the  old  flock  from  Burley-on-the-Hill,  and  had  kept  their 
quality  and  form  well  up  to  the  good  age  of  five  and  six  sheaf 
ewes. 

^  •'  The  Leicesters  bred  on  the  Continent  were  moderate  sheep, 
^  np  means  approaching  the  English  Leicester,  but  the  prizes 
were  distributed  for  encouragement 

^Lincolns  Bred  in  England, — All  the  prizes  in  this  class 
would  have  gone  to  the  flock  of  Mr.  Marshall  (Branston,  Lincoln) 
^t  for  the  foreign  Judges'  prejudice  against  heavy  fleeces ; 
however,  as  the  English  judge,  1  insisted  upon  Mr.  Marshall's 
■warling  receiving  the  first  prize  ;  and  the  second  was  awarded 
^  Mr.  J.  Clarke,  of  Long  Sutton.  Mr.  Marshall's  two-shear 
Was  placed  third,  and  his  ram-hogs,  with  fleeces  of  lustre-wool 
®f  at  least  20  lbs.  each,  were  highly  commended. 

"There  were  some  splendid  specimens  among  the  sheep  shown 
from  the  Branston  flock.  Mr.  Clarke's  sheep  were  also  good, 
specially  his  prize  ram,  which  had  a  fair  form,  with  good 
qjiality  of  wool  and  mutton.  The  first  and  second  prize  shearling 
cwes  were  also  good  animals. 

"  Cotswoids  Bred  in  England. — This  breed  was  well  represented, 
•onae  being  sent  to  compete  for  the  prizes,  and  some  for  sale. 
Mr.  Handy 's  first  prize  was  a  splendid  old  sheep  :  it  is  a  ques- 
^on  whether  it  is  advisable  to  send  so  fat  an  animal  such  a 
^i^tance.  Mr.  Game's  sheep  were  worthy  of  notice,  and  Mr. 
^xton's  three  shearlings  were  much  admired.  The  ewes  were 
*)ine  of  them  fair  specimens  ;  Mr.  H.  Gebhard's  were  of  a  useful 
*^d.    Many  Cotswoids  were  sold  to  foreign  buyers. 

[^  Lojig-woolied  Sheep  of  a  Continental  Race. — These  were 
^efly  from  the  marsh-lands  of  Holstein,  with  a  few  from 
j^Oover.  The  Holstein  race  is  a  large  breed,  standing  very 
■*8k,  remarkable  for  its  prolific  character,  as  the  following  in- 
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stance,  quoted  from  the  Catalogue  as  the  entry  of  M. '. 
Dammfleth,  Wilstermarsch,  Hoktein,  will  testify : — 


1  ewe  ••     ..     5  lambs  ..      ••  3  years  old. 
1                           4 

x,i  ....rr,,  ••••                  „ 

5  ewes  ..      ..     3     „  each               „ 


A  produce  of  twenty-four  lambs  from  seven  ewes  must  be 
the  notice  of  the  Acclimatization  Society  I  M.  Dohm  pu 
two  Cotswolds  for  crossing  this  race,  to  introduce .  a  mon 
producing  element. 

"  Nearly  every  form,  colour,  and  class  of  wool  that  o 
thought  of  was  represented  in  the  other  classes  for  foreign 
some  being  with  and  some  without  horns.  Many  of  the 
might  be  improved  by  an  infusion  of  English  blood ;  bu 
care  would  then  be  required  to  maintain  the  family  charact 
of  the  Continental  breed.  There  were  some  interesting 
bred  classes  showing  a  profitable  return.  In  one  instai 
Cotswold  ram  and  a  Merino  ewe  had  produced  a  pro 
animal,  with  fair  wool  and  feeding  qualities.  lBar< 
Nathusius  sent  specimens  of  the  crosses  termed  Co 
Merino,  South-Down  Merino,  and  Leicester-Merino,  u 
them  capital  animals.  There  was  also  a  good-looking 
termed  Dishley-Merino,  another  Lincoln- Velmoe.  These 
will  aid  in  extending  the  international  element  and  the 
for  English  rams. 

"The  average  live- weight  of  the  three  shearling  e^ 
shown  in  the  different  classes,  and  weighed  for  record 
suggestion,  was  as  follows  : — 

HuDbari 

Lord  Walsiniiham's  prize  Soiithdowns      167 

Mr.  Zoppritz's  prize  Sontlidowns,  bred  ou  the  Continent  166 

Mr.  Humphrey's  West  Country  Downs 169 

Mr.  Smith's  rHull)  Leicesters 164 

Mr.  Marshall  8  Lincobis      260 

Mr.  Gibson's  Cotswolds       192 

Mr.  Dohm's  Holstein  Ewes  (with  5  lambs)      200 

„           5  lambs        84 

"  The  above  are  stated  in  New  Hamburg  weight,  IOC 
which  are  equal  to  107  lbs.  English.  This  testing  of  the  ^ 
affords  a  useful  check  and  verification  when  a  doubt 
whether  sheep  have  been  fairly  shorn,  and  places  substanc 
proper  position. 

"Mr.  Marshall  exhibited,  in  the  Section  of  Agric 
Products,  five  fleeces  of  wool,  which  were  minutely  im 
by  the  authorities,  and  thus  noticed  : — 

"'Three  Lincoln  hog  fleeces,  very  fine,  each  17  lbs. 
burg).     Two  fleeces  from  two-years  old  sheep,  heavy  anc 
each  19  lbs.     The  length  of  the  staple  upon  the  ram-hogs 


Agricultural  Exhibition  at  Hamburg.  227 

classes  was  18  inches,  in  broad  locks  of  a  bright,  rich, 
-lustre  caste.' " 

;hinery  and  Implement  Department. — In  this  depart- 
he  only  money  prizes  were  given  to  the  Steam-Plough 
dtors ;  to  all  other  successful  exhibitors  the  awards  were 
in  Medals  in  Gold,  Silver,  and  Bronze. 
.  Steam-Plough  competition  took  place  under  tjie  most 
factory  conditions ;  indeed  it  would  have  been  well-nigh 
dble  to  have  selected  a  piece  of  ground  less  suited  to 
t  the  great  advantages  which  it  possesses,  as  regards  both 
oy  and  excellence  of  work.  The  fault  of  selection,  how- 
ras  not  that  of  the  Executive  Committee,  as,  although  every 
m  was  made  by  them,  it  was  found  impossible,  owing  to 
tare  and  the  occupation  of  the  surface  round  the  city,  to 
any  other  land,  within  a  convenient  distance,  sufficiently 
for  the  purposes  of  the  trial.  The  costs  the  Committee 
ailed  upon  to  incur,  for  the  temporary  occupation  and  use 
fthis  unsuitable  land,  were  at  the  rate  of  about  257.  per  acre, 
were  four  competitors  for  the  prizes — Messrs.  Fowler  and 
.  F.  Howard,  who  exhibited  their  well-known  respective 
ds  of  Steam  Cultivation  ;  and  Messrs.  Ransome  and  Sims, 
ichardson  and  Darley,  who  used  modifications  of  Fowler's 
ement.  The  1st  prize  of  700  thalers  (105Z.)  was  awarded 
'.  Fowler,  and  the  2nd  of  300  thalers  (45Z.)  to  Messrs. 
rds  for  their  different  methods  of  applying  steam-power 
»ughs  and  the  cultivation  of  the  soil  ;  and  a  "  special " 
Medal  was  given  to  each  of  the  other  competitors  for  their 
ications  of  Fowler's  apparatus.  The  trials  excited  the 
5t  interest ;  and,  notwithstanding  the  want  of  ready  access 
ground,  the  spirited  outlay  of  the  Executive  Committee 
swarded  by  a  clear  profit  of  91/.  from  the  proceeds  of 
$ion  to  the  trial  ground,  although  the  expenses  incurred  for 
tid  for  these  and  the  Reaping-machines'  trials  had  been 
marks  =  368/.  15^.  &d„ 
J  following  awards  of  Medals  were  also  made  : — 

>  Medal. — Messrs.  Barrett,  Exall,  and  Andrewes ;  Garrett  and  Son ; 
F.  Howard ;  Ransome  and  Sims  ;  Clayton  and  Shuttle  worth  ;  Homsby 

IS. 

JE  Silver  Medal. — Messrs.  B.  Samuelsonand  Co. ;  A veling  and  Porter ; 
rton  and  Co. ;  E.  R.  and  F.  Turner ;  Woods  and  Cocksedge  ;  A.  C.  Bam- 
.  Burrell ;  T.  W.  Ashby  and  Co. ;  Burgess  and  Key  ;  W.  N.  Nicholson  ; 
3entail;  Priest  and  Woolnough  ;  Coleman  and  Sons;  Ruston,  Procter, 
. ;  Marshall,  Sons  and  Co. 

[J.  SiLYEB  Medal. — Messrs.  W.  C.  Cambridge ;  W.  McCleman  ;  R.  and 
isker ;  W.  Wilkinson ;  James  Powis  and  Co. ;  Spear  and  Jackson ; 
i.XXV.  R 
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Thompson  and  Avery ;  Thomas  Gxeen  and  Son;  B.  Bohy;  Walter  A.  Woodi; 
Brigham  and  Biokerton ;  Kemp,  Murray,  and  Nicholfcm  \  JanMi  SniA 
and  Son. 

Large  Bbonze  Medal. — Messrs.  George  Smith  and  Go. ;  Sterenii^  Bmd    ] 
Machinery  Company ;  F.  Helmsing  and  Co. ;  John  Goucher ;  T.  B.  BiidR.Himt  i 
Uliomas  Bradford ;  G.  W.  Belding  and  Co. ;  G.  P.  Dodge ;  H.  Packering  and 
Co;   Doulton  and  Ca;  Webb  and  Son;    S.  S.  Wilkinson;  G.  C.  tenJtoal 
W.  Smith ;  J.  W,  Barrow  and  Co. ;  J.  J.  Porter  and  Co. ;  G,  Bower. 

Considering  the  small  amount  of  publicity  given  to  the  detaib 
of  the  proposed  Show  in  this  country,  and  considering  alio  th^ 
inopportune  time  (for  us)  at  which  it  was  to  be  Held,  inter-' 
fcring  so  directly  as  it  did  with  our  own  great  annual  Meeting  •^ 
Worcester,  the  names  and  contributions  given  show  clearly  tb^ 
interest  taken  by  our  breeders  and  machmists  in  such  meeting^ 
and  their  readiness  to  take  part  in  them,  even  under  the  adver*^ 
circumstances  as  to  the  date  at  which  the  Hamburg  Show  w0^ 
held. 

The  Meeting  at  Hamburg  commenced  on  Tuesday,  the  14tiJ 
July,  and  our  own  Show-yard,  at  Worcester,  was  opened  to  tt^ 
public  on  Wednesday,  the  15th ;  thus  retaining  at  home,  witho^ 
doubt,  not  only  many  of  our  farmers  and  our  engineers,  but  tfc^ 
cattle  and  the  implements  which  would  otherwise  have  add^^ 
both  to  the  number  of  the  visitors  and  of  the  contributicns  '^ 
the  great  Meeting  at  Hamburg.  This  clashing  between  tt^ 
great  Meetings  was  unfortunate  no  doubt  to  both  countries 
but,  under  the  circumstances,  it  appears  to  have  been  unavoic^ 
able.  It  would  have  been  unreasonable  for  us  to  expect  that  ou^ 
interests  and  our  convenience  alone  would  be  consulted  in  suc^ 
im  undertaking.  To  its  success  the  German  element  was  of  maC^ 
consequence  and  likely  to  contribute  far  more  than  the  British^ 
and  the  period  of  the  Meeting  was  determined  accordingly. 

In  Northern  and  Eastern  Germany  horses  and  sheep  form  th 
most  important  features  in  stock-farming ; — in  many  of  the  coun^ 
tries  on  the  G)ntinent  the  former,  indeed,  come  directly  within  th^ 
superintendence  of  the  Government  The  Show  would  have  beei^ 
deprived  of  its  main  features  of  interest  and  of  benefit  had  thes^ 
two  classes  of  stock  not  been  fully  represented ;  and  this  could  nol 
have  been  achieved  had  the  period  of  the  Meeting  been  fixed  ai 
either  an  earlier  or  later  date.  It  appears  that  the  Stud-Horses' do 
not  come  in  from  the  districts  in  which  they  are  appointed  to 
serve  until  the  last  week  in  June,  after  which  a  clear  week  was 
required  to  get  them  up  into  condition  for  the  Show.  On  the 
other  hand,  it  was  most  important  that  the  Sheep  should  be 
exhibited  in  the  wool,  which  the  great  Hockmasters  were  un- 
willing, for  obvious  reasons,  should  remain,  at  that  season,  unshorn 
one  day  longer  than  was  absolutely  required  by  the  circumstances 
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the  Show.  Thus  a  fair  and  reasonable  explanation  is  afibrded 
a  circumstance  which,  at  the  time,  was  freely  commented 
on  by  our  countrymen,  and  appeared  to  some  as  a  mistake  or 
Ofersight. 

rhe  Show-ground  was  immediately  outside  the  city  gates,  on 
iTge  open  space  known  as  the  "  Heiligengeistfeld,"  and  adjoin- 
:  the  city  of  Altona.  It  was  thus  readily  accessible  from  all  parts 
both  cities.  The  accompanying  ground-plan  (p.  230),  with  its 
^lanatory  details,  gives  the  mode  of  distribution  of  the  space 
'Upied  by  it,  which  amounted  to  1,598,430  square  feet  (Ham* 
rg),  or  32 '4  acres;  the  whole  area  being  surrounded  by  a 
-foot  deal  fence. 
Xhis  space  was  occupied  as  follows :-» 

Square  feet 

1.  The  entire  horses  in  11  sheds,  covering*       ..      ..  16,200 

2.  Mares,  mares  with  foals,  other  I\orses  in  9  sheds  . .  27,200 

3.  Bulls  and  cows  in  25  sheds 43,000 

4.  Sheep  in  19i  sheds '80,700 

5.  Pigs  in  6i  sheds      10,920 

6.  Poultry  in  3  sheds  .. 2,750 

7.  Agricultural  products  in  6  sheds 27,000 

8.  Ik^hinery  and  implements  in  12  sheds        ..      ..  48,000 

9.  Machines,  &c.,  in  motion        167,082 

10.  Flower-show,  2  sheds      9,720 

11.  Offices  of  Executive  Committee     4,830 

12.  Restaurateurs  and  retiring  rooms 19,250 

13.  Refreshment  tents,  4       8,000 

14.  Music  pavilion         ..      .,  625 

15.  Photographic  department        1,500 

16.  Water-closets,  6       1,500 

17.  Ring  for  horses        •  ..      ..  26,376 

18.  Sheds  for  forage,  litter,  &c 5,000 

19.  J,       corn  for  threshing 5,125 

20.  „       coals         4,038 

21.  Store-sheds  for  cattle  classes *  ..  3,850 

22.  Sheds  for  machinery        15,500 

25.  St<alls  for  sick  ciittlo        300 

20.  Wood-stores 2,774 

27.  Engineer's  offices  , 900 

Total  space  covered         482,140 

Leaving  free  for  the  public 1,116,290 

Total  area  enclosed 1,598,430 

r'he  prices  for  admission  were  as  follows : — ^The  first  day, 
^3^  14th  (10  marks),  lis,  lOd.  ;  the  15th,  16th,  17th,  and  18th 
tkaler),  3*. ;  the  19th  (Sunday)  (^  mark),  Id. ;  the  20th  (1  mark), 

'  The  figures  given  are  in  the  Hamburg  measurement,  the  difference  between 
^  iod  our  own  being  but  small ;  100  square  feet  Hamburg  are  equal  to  88*36 
iP^nieMarement. 

R  2 


230 


Report  on  International 


Agricultural  JExhUntian  at  Hamhurg. 


231 


Is.  2d.  ;  2l8t  (1  thaler),  3s. ;  22nd  and  23rd  (^  mark),  3^d.  In 
addition  to  those  who  paid  the  above  prices  for  admission  at  the 
gates,  a  large  number  of  tickets  (5168)  were  sold  giving  admis- 
gion  during  the  continuance  of  the  Meeting.  For  these  the 
charge  -was  15  marks  each,  or  18«. 

The  number  of  persons  admitted  each  day  by  tickets  and  by 
payment  at  the  gates  was  as  follows : — 


July 


14   ..      . 

.       6,000 

15   ..      . 

6;0OO 

16   ..      . 

.       5,000 

17   ..      . 

.       6,000 

18   ..      . 

.       5,000 

19   ..      . 

.       2,600 

20   ..      . 

.       3,000 

21   ..      . 

.       4,000 

22    ..      . 

.       1,000 

23   ..      . 

600 

Jy  Fkyinmt. 

Total. 

670 

6,670 

14,m 

..  ..       19,201 

19,086 

..  ,.       24,086 

19,571 

..  ..       24,671 

12,658 

.  ..       17,658 

40,118 

.  ..       42,718 

44,607 

.  ..       47,507 

2,511 

6,511 

2,990 

3,990 

1,404 

2,004 

♦  36,200 


157,716 


193,916 


The  Finance  department,  the  most  satisfactory  test  of  the 
practical  success  of  such  undertakings,  alone  remains  to  be 
touched  upon.  This  presents  a  most  satisfactory  and  encou- 
raging appearance ;  for  although  the  total  expenditure  was  no 
less  than  296,685  marks,  or  17,706/.  sterling,  the  nett  proceeds 
amounted  to  376,615  marks,  or  =  22,457/.  sterling,  thus  leaving 
a  clear  surplus  of  receipts  over  expenditure  of  79,480  marks,  or 
4751/.  sterling. 

The  several  details  of  the  Expenditure  may  be  considered  under 
the  following  heads : — 

1.  Prizes  in  Money,  Cups,  and  Medals. 

2.  Costs  of  construction,  decoration,  &c. 

3.  Working  expenses. 

4.  Expenses  of  foreign  Jurors  and  guests. 

5.  Expenses  of  administration. 

6.  Sundry  expenses,  including  music,  printing,  advertise- 
ments, &c.  &c. 

7.  Surplus  of  receipts  over  expenditure. 


*  The  numbers  given  of  admissions  by  these  tickets  mnst  be  considered  rather 
at  an  estimate  tlian  as  being  strictly  correct,  as  the  registration  was  very  imperfect 
At  the  same  time  it  should  be  observed  that  the  numbers  given  of  admissions  by 
payment  are  in  all  probability  considerably  below  the  correct  amount,  as  great 
vrtgnlarities,  on  the  part  of  the  money  takers  in  the  admission  department,  were 
^beoTcred  at  an  early  period  of  the  meeting. 


232  Report  on  Intematumal 

The  sevei:al  items  of  those  expenses  may  be  perhaps  best  gir^^ 
in  a  tabular  form,  as  follows : — 

1.  Prizes: — 

MirlB  cnneQt  £. 

A.  In  money      ♦48,2624    -=♦2881*34^' 

B.  In  cups         5,350      —      SIO-IOS? 

C.  In  medals     11,102J    — 

8863-58Cr 

2.  Constructioriy  &c,  i — 

A.  Buildings      95,1681  —  6681-716? 

B.  Groundworks        4,966i  >-  296-49^ 

C.  Decorations 7,7o5i  =—  463* 

D.  Flower  show        2,680f  —  160044 

K.  Water  supply  and  fittings 10,296  —  614-686 

F.  Lighting        418  —  24-955 

7240-a98 

3.  WorhiiiQ  Expenses : — 

A.  Forage 13,963J  =  833-641 

15.  Ck)als     1,2343  =  73-716 

CJ.  Transport  expenses      872'i  =»  52-089 

D.  T^nd  for  steam-plough  trials       6,177  =»  368-776 

E.  Fire  insurance      ..      ..  G40t  «  38*258 

F.  Police  and  fire-guard 3,767i  —  224-328 

G.  Small  expenses 3,198  =  190-925 

1781-728 

^,  Expenses  (f  sundry  Jurors  and  guests    ..      ..     10,92H    »=      662*044 

5.  Expenses  of  Administration  : — 

A.  Salaries,  presents,  &c '  ..      ..  28,939i  =  1727-716 

B.  Hire  of  offices       1,260  «  75*223 

0.  Stationery,  &c ^      8661  »  61*746 

1854-685 

0.  Sundry  Expenses : —  — — — 

A.  Music 1,800  «=  107-462 

B.  Printing        .^      23,513  =.  1403-761 

C.  Advertisements 9,710i  --■  579-781 

D.  Postage  and  telegrams 2,373  =  141*671 

•    E.  Bank  commission  and  loss  on  Change       ..  l,455i  ^  86*880 

2319-505 

7.  Surplus: — 

A.  Claims  on  sundry  exhibitors  for  dislmrso-l     ^  a-ki  qo  non 

ments        /     ^'^'^*     ^        ^^'^^ 

B.  Caah      78,000i     =    4657*044 

4745-133 

*  In  these  tables  the  pound  sterling  is  calculated  at  16-75  marks,  the  rata  of 
exchange  at  the  time. 
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le  Beeeipt$  may  be  tabulated  under  the  following  heads  :<:— 

1.  For  admissions  to  Show. 

2.  Entry-fees  for  Stock,  &c. 
8.  Rent 

4.  From  sundry  sources. 
lie  details  are  as  follows : — 

manal  Admissions : — 

'Marks.  £, 

Tickets  for  the  meeting       ..      77,520  »  4,628*059 

Cash  tftken  at  the  doors      242,407  « 14,472*059 

Taken  at  steam  plough  and  reaper  trials   ..       7,708i  =      460-208 

For  catalogues      16,343  -=      975*716 

20,536042 

liryFees: —  * 

Thalen.  £. 

Pot  machinery,  &c ..     4,047  mm    '607*05 

Stock      4,157i  »    '  623*625 

Products         1,150  =.     172*5 

1403175 

nt :—  Marks  current 

From  restaurateurs        *.     4,000      =«  238*805 

4  refreshment  tents        1,200      =  71-641 

Photographic  atelier       ..      ..        125      =  7*462 

317-908 

ndry  Sources : — 

Commission  on  auction  sales         l,362i  =  81*343 

Sale  of  manure        515^  =3  30*776 

„     surplus  calls       1,344|  =  80-283 

Interest  on  balances       '..      ..  253^  =  15-134 

207*536 


ich  are  the  details  of  the  International  Agricultural  Meeting 
amburg,  an  undertaking  as  creditable  to  those  who  organised 
conducted  it  as   it  was  satisfactory  to   those  who  attended 

£. 

♦On  the  14th       400*000 

„      15th 2119*552 

„      16th       2848-656 

„      ITUi       2921-044 

„      18th    • 1889*253 

„      19th       1197-652 

„      20th       2657-134 

„      2l8t       374-776 

„      22nd      ..      .4      44-626 

„     23rd      19-462 

14,472-055 
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it,  whether  as  exhibitors  or  mferely  visitors.     The  benefit,  too, 
to  the  country  in  whose  interei^ts  it  was  mainly  undertaken,  cannot 
well  be  overrated.     The  numbers  who  came  from  distant  parti 
to  see  it,   in  spite  of  the  unfavourable,  nay  inclement,  wetlto 
during  the  entire  period  of  the  Show,  testify  to  the  interest  i*      | 
excited,  and  to  the  sound  judgment  and  discrimination  of  the 
Executive  Committee,  who  had  recognised  and  supplied  a  T^ 
quirement  of  German  agriculture. 

Under  even  the  unfavourable  circumstances  of  a  first  attemp** 
of  bad  weather,  and  of  the  unforeseen  and  lamentable  loss  wbicl^ 
the  Committee  sustained  on  the  very  eve  of  the  Meeting  by  tb* 
death  of  its  President,*  its  success  was  beyond  all  expectation 
Let  us  hope,  in  the  interest  of  agriculture  generally,  that  a  fe^ 
^tival  which  has  been  so  successfully  inaugurated  may  be  peip^^ 
tuated — that  we  may  at  no  very  distant  day  be  again  invited  ^^ 
take  part  in  another  International  gathering  on  the  same  grounc^ 
when  I  feel  certain  that  the  good  results  of  the  last  will  secu^*] 
even  a  greater  proportion  of  exhibitors  from  Great  Britain  th^^^ 
were  then  present,  creditable  though  that  proportion  was. 

loHN  Wilson. 


IX. — Professor  Voelcker'^  Annual  Report.     1.  AdulteratitJ^ 
of  Oilcake;  2.  Of  Artificial  Manures ;  3.  Analysis  of  Egyptia    - 
Guano;  4.  Of  Nile-water ;  5.  Causes  of  Barrenness  in  Soils 
6.  Subjects  recently  under  Investigation, 

In  my  last  annual  Report  I  directed  attention  to  the  enormous^ 
extent  to  which  oilcakes,  professedly  sold  as  genuine,  wer^ 
mixed  with  cheap  refuse  feeding-materials,  or  with  more  or  les^ 
unwholesome  foreign  impurities,  imported  with  the  seed  lron< 
whifch  such  cakes  were  made.  , 

1.  At  the  request  of  the  Council  I  delivered  a  lecture  before 
the  Society  on  the  subject  of  cake  adulteration,  which  appear^ 
to  have  attracted  considerable  attention  in  the  agricultural  an^ 
commercial  community,  and  I  have  now  the  satisfaction  to  report 
that  a  great  improvement  has  taken  place  in  the  manufacture  o0 
oilcakes.  Amongst  the  samples  sent  for  examination  during  th^ 
past  season,  comparatively  speaking,  few  were  found  to  be  grossly 
adulterated  or  absolutely  injurious  to  cattle,  and  a  large  propor- 
tion were  what  they  professed  to  be,  pure  genuine  linsi^ed-cakes 

♦  On  the  death  of  Baron  Emst  Merck  the  Presidency  of  the  Executive  Oom- 
mittee  devolved  upon  Mr.  Au^.  Jos.  Schun,  pnder  whose  able  managemeDt,  aided 
by  the  personal  exertions  of  his  coUeagues,  t^e  Meeting  was  coudocted  to  sach  a 
successfal  termination.  To  this  gentleman  I  am  indebted  for  the  statistical  details 
given  in  this  Report. 
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of    sapcnrior  quality.     Still,  however,  inferior  and  more  or  less 
impme  cakes  find  their  way  into  the  hands  of  the  agriculturist ; 
and.  continued  vigilance  on  the  part  of  the   purchaser  is  still 
denraUc,  in  order  to  put  the  trade  in  oilcakes  into  a  healthy  con- 
dition.    A  step  in  the  right  direction  has  lately  been  taken  by 
the   seed-crushers  themselves,  who,  to  check  seed-importers  in 
the  practice  of  mixing  linseed  with  worthless  and  often  injurious 
weed-seeds    before    it    reaches    the    shores    of    England,    have 
^^rj^amzed  a  plan  which  will  secure  the  importation  of  linseed, 
c'>ntaining  not  more  than  5  or  6  per  cent  of  foreign  impurities. 
Little  or  no  difiBculty  may  therefore  be  expected  in  procuring 
pure  linseed-cakes,  provided  a  fair  remunerative  price  is  paid  for 

The  best  cakes  examined  by  me  this  season  were  of  English 

^^ie,  stamped  "  Pure."     Almost  equal  to  them  I  found  several 

"^mples  of  Marseilles  cake.     The  latter,  however,  though  pure 

***cl  superior  to  the  generality  of  English  cake,  are,  as  a  rule, 

^^^  quite  so  good  as  the  best  English  or  American,  inasmuch 

f^   ^hey  are  too  hard  pressed,  and,  consequently,  rather  deficient 

^•^  oil.     For  store  stock,  on  the  other  hand,  they  will  be  found  an 

^J^Oomical  food  on  account  of  their  moderate  price.     In  buying 

^^3  cake,  care  should  be  taken  to  select  good  samples,  inasmuch 

^**  it  is  frequently  mixed  with  nut-cake. 

^     t>ecorticated  cotton-cake,  which  is  only  made  in  America, 

**    How  seldom  seen  in  the  market,  and   its  place  is  now  taken 

^*oaost  entirely  by  whole-seed  cake  of  English  make.     In  former 

y^^rs,  cases  of   so-called  poisoning  with  cotton-cake  were  fre- 

H^ently  brought  under  my  notice ;  in  the  past  season  only  three 

^^    four  instances  of  the  injurious  effects  from  its  use  were  re- 

*«rTed  to  me :  from  this  it  may  be  inferred  that  English  cotton- 

^?^e  is  now  generally  sold  in  a   better  condition  than  formerly. 

*  *^is,  indeed,  is  the  case.     Having  failed  to  detect  an  essentially 

Prisonous  matter  in  any  of  the  cotton-cakes,  which,  nevertheless, 

unquestionably  had  an  injurious,  and,  in  many  cases,  fatal  effect 

^pon  the  animals  to  which  they  were  given,  I  looked  closely  into 

"^is  matter,  and  learned  that  the  injury  to  cattle  was  produced  by 

"^c  hard,  indigestible,  and  badly  comminated  husk.     My  sug- 

?^stion  to  remove  a  portion  of  the  coarser  husk  by  screening,  and 

^  reduce  the  remainder  into  a  tolerably  fine  powder,  has  been 

^^opted  by  several  makers,   who  have  thus  removed  the  chief 

pefects  that  characterize  all  cakes  in  which  the  husk  may  be  seen 

^  large  fragments.     Inferior  cake  has  always  a  brownish  Colour, 

^^ead  of  a  more  greenish-yellow  appearance. 

t^*   The  lecture  on  Manure  Experiments  on  Grass-land  delivered 

^  3^e  last  May  has  led   to  an  extended  correspondence,  and 

^^ited  many  inquiries  from  members  of  the  Society,  affording  an 
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indication  that  the  improvement  of  grass-land  is  now  leoeiTiiiK  i 
greater  share  of  attention  than  formerly.  I"" 

It  is  with  satisfaction  that  I  have  to  report  that  the  adnltair     !*■ 
tion  of  artificial  manures  is  decreasing  from  year  to  year.    Fe« 
samples  of  Peruvian  guano  are  now  found  to  be  adultexated, 
and  superphosphate  of  lime  and  similar  fertilizers  are  genenU) 
sold  in  a  better  condition  and  of  higher  intrinsic  value  tbsn  ^ 
former  years. 

3.  A  new  .description  of  guano  was  recently  sent  me  i^ 
examination  from  Egypt. 

Two  samples  were  found  on  analysis  to  contain  in  100  parts  • 

So.  1.  Ko.  S. 

Moisture        ..      .. 17-19  16-06 

*Or<;anic  matter  and  salts  of  ammonia 39*60  89*30 

Phosphates  of  lime  and  magnesia  (bone-earth)  ..  18-28  19'89 

Sulphate  of  lime 2*76  3-15 

Alkaline  salts  (chiefly  chloride  of  sotlium)  ..      ..  20*93  20*39 

Insoluble  siliceous  matter 1-34  2*21 

100-00        lOOHX) 

^Containing  nitrogen 11*81  10*98 

Equal  to  ammonia 13*97  13*27 

Though  not  equal  to  Peruvian  guano,  these  two  samples  t^-** 
very  valuable,  and  richer  in  nitrogenized  organic  matters  th^^" 
most  other  varieties  of  guano  and  artificial  manures.  Whefl*-^^ 
this  guano  is  found  in  large  quantities  or  not,  and  is  likely  to  ""^^ 
imported  into  England,  I  have  not  as  yet  been  able  to  ascertair^^ 

4.  The  Government  of  Egypt  for  some  time  past  has  active  -^ 
encouraged  agricultural  improvements.  In  the  course  of  an  inve^^ 
tigation  into  the  agricultural  resources  of  that  country,  specime^^ 
of  Nile- water  were  lately  sent  to  me,  that  I  might  endeavour  '^^ 
determine  the  causes  of  the  remarkable  fertilizing  effe<;ts  whicr/^ 
it  produces,  and  to  ascertain  at  what  period  of  the  rise  of  tb^ 
Nile  th(?  water  is  most  valuable  as  a  fertilizer. 

The  first  specimen  was  taken  at  the  beginning  of  the  rise,  and 
on  examination  was  found  to  contain,  in  an  imperial  gallon,— 

Gralu. 

Suspended  matter      '     ..      .•     23*83 

Sohihle  matter 17*87 

Tlic  suspended  matter,  it  will  be  seen,  amounts  to  more  than 
the  matter  held  in  solution.     It  was  found  to  consist  of: 

GnUns. 

Mineral  substances  (fine  clay  and  sand)         ..      ..     20-89 

•Orj^anic  matter         ..       2*94 

23-83 

"^Containing  nitrogen       '11 

Equal  to  ammonia        '13 


r  fihend  watet  left  on  eraporatiini^  when  dried  lit  300^ 
17*87  gndm  of  dry  residue^  which,  on  adalymi, 

o  matter        ..     ..     ».     ,.     .,     ..     .i     ..  2'ld 

of  inm«IldalTlmiIu^withtMoe•ofpho•|dlOIiolM^  "OT 

B  of  lime         ,     .,     «»  1-86 

lateoflime     .4-36 

iikto  of  magnesia     ..      .i      2*81 

late  of  potash         ..      ..      ^66 

Ate  of  soda      .«     ^  8*26 

ie  of  sodium •.  2-dO 

ktec^  potash * *93 

3  of  potash      ..      .,     ..  '18 

portipn  of  soluble  matters  in  this  gpecimen  of  Nile* 
ill  be  seen,  is  very  trifliing.  On  the  other  hand,  it 
Cood  deal  of  carbonate  of  soda  and  magnesia.  When 
d  deprived  thereby  of  its  sedimenti  which  appears 
y  instrumental  in  renewing  the  fertility  of  the  land, 
is  wholesome  and  agreeable  to  the  taste, 
nd  specimen  of  Nile-water  was  taken  at  the  height  of 
nd  distinguished  from  the  first  iuunple  by  a  bright, 
d-red  colour. 

ing  for  a  considerable  length  of  time  it  lost  its  colour, 
ed  per  imperial  gallon,  87*51  grains  of  solid  matter, 
isted  of — 

il  substances  (extremely  'fine  clay  and  sand,  om*)  gi  .g a 

ing  a  great  deal  of  oxide  of  iron) / 

c  matters        5*85 

87*51 

ontainiiig  nitrogen       *S6     ' 

Equal  to  ammoDia       *3l 

^ed  and  clear  water  on  evaporation  and  drying  at 
,  furnished  11*88  grains  of  solid  residue  per  imperial 
lis  residue,  on  analysis,  yielded — 

c  matter 1*54 

of  iron  and  alumina,  with  traces  of  phosphoric  acid  1*04 

lateoflimo       1*41 

3  of  lime 3-87 

iteoflime 1*32 

ie  of  sodium      '79 

lateofsoda        '48 

3  of  potash         *84 

late  of  magnesia        1*15 

colour  of  this  Nile-water  I  find  not  to  be  due  to 
itter,  but  to  extremely  finely-divided  oxide  of  iron, 
imdde  remains  in  suspension  for  weeks  ti^ther,  and 
s  a  bright  red  colour  to  the  water. 


) 
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There  is  a  good  deal  of  difference  in  the  composition  of  Nile- 
water  taken  at  the  beginning  and  at  the  height  of  the  flood.  I» 
the  latter  stage  the  suspended  matter  is  nearly  four  timet  as  laifB 
as  at  the  beginning  of  the  rise.  On  the  other  hand,  the  amonot 
of  soluble  matter  is  a  good  deal  less.  The  decrease  of  soluble 
organic  matter  in  the  second  specimen  is  very  remarkable^  sad 
as  there  is  much  more  nitrate  of  potash  in  the  water  at  the  hii^ 
of  the  flood,  it  would  appear  that  the  nitrogenous  organic  matter 
is  rapidly  converted  into  nitric  acid,  which,  uniting  with  potasli, 
forms  nitrate  of  potash,  a  constituent  which  has  been  disooTOed 
before  in  Nile-water,  but,  as  far  as  I  know,  not  qaantitivelj 
determined. 

Although  the  soluble  saline  constituents  which  are  preieiit  lA 
this  and  other  waters  used  for  irrigation  contribute  to  thdr  fe*" 
tilizing  properties,  in  the  case  of  Nile-water  it  is  chiefly  th» 
suspended  matter  which  produces  the  well-known  and  astonishii^B 
effects  upon  vegetation.     In  this  suspended  matter  we  have  bo**^ 
mineral  and  organic   matters   in   a  highly   divided   and  m<^^ 
effective  condition.     If  it  be  remembered  that  the  second  speC!*"" 
men  of  water  contained  a  quantity  of  suspended  organic  matt^f* 
which  on  decomposition  furnishes  3-lOths  per  cent,  of  ammc**^ 
in  round  numbers,  and  that,  consequently,  every  1000  gallons,     ^^ 
addition  to  an  enormous  quantity  of  mineral  food  for  plai****^ 
contain  an  amount  of  organic  matter  in  suspension  which,  wl»^^ 
deposited  on  the  land,  will  gradually  generate  no  less  than  8001  ^^ 
of  ammonia,   no  surprise  will  be   felt  at  the  results  practical   - 
obtained  in  the  irrigated  districts  of  Egypt 

My  object  in  relating  some  of  the  details  which  were  brougf  •^ 
to  'light  in  the  course  of  my  examination  of  Nile-water,  is     tI 
direct  the  attention  of  the  English  farmers  to  the  benefits  whi^^ 
are  in  most  cases  likely  to  result  from  a  good  system  of  iirig'^'^ 
tion.     It  is  well  known  that  some  waters  are  better  adapted  f^^ 
irrigating  purposes  than  others  ;  but  our  information  pn  the  paJ^ 
ticular  circumstances  which    determine  their  relative  value  ii 
very  limited.     This  subject  is  well  worth  a  careful  and  extended 
chemical  investigation. 

5.  For  some  time  past  my  attention  has  been  directed  to  aa 
examination  into  the  causes  of  that  barrenness  which  characterizes 
some  soils,  and  the  great  fertility  which  distinguishes  others. 
Several  soils  have  lately  been  examined  by  me,  which  were 
almost  completely  barren,  and  yet  neither  in  their  texture  nor  any 
other  physical  characteristic  ])resented  any  indication  that  marked 
them  as  such. 

Some  important  results  have  been  obtained  already,  and  others 
may  perhaps  follow  on  further  pursuing  this  inquiry. 
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Ln  addition  to  the  usual  analytical  work  for  members  of  the 
^,  and  the  investigation  to  which  reference  has  1>een  made 
e  preceding  observations,  the  following  experiments  were 
sd  oo  by  me  during  the  past  season : — 
On  Milk  and  Dairy-management : — 

n  this  subject,  and  on  the  composition  of  annatto,  papers, 
odying  the  results  of  my  investigations,  appeared  in  the  last 
>ber  of  the  Journal. 

,  On  the  Solubility  of  Phosphatic  Materials  in  Water  and 
ne  Liquids :  — 

lie  results  of  this  investigation  are  ready  for  publication, 
will  form  the  subject  of  a  paper  in  a  future  number  of  the 
iroal. 

L  On  the  means  of  preserving  and  rendering  more  efficient 
Fertilizing  Constituents  of  Peruvian  Guano : — 
I  paper  on  the  subject  will  be  found  in  the  present  number  of 
Joamal. 

.  Experiments  with  Nitrate  of  Soda  on  the  Wheat-crop  : — 
\e  results  of  these  experiments  fully  confirm  the  favourable 
lions  which  I  expressed  in  former  communications  of  nitrate 
oda,  when  judiciously  used  as  a  top-dressing  for  wheat 
18,  in  one  experiment,  the  produce  of  the  lai^d  not  top-dressed 
38i  bushels  of  wheat,  and  that  of  land  top-dressed,  at  the 
of  2  cwt.  of  nitrate  of  soda  and  4  cwt.  of  salt  per  acre,  was 
bushels. 

'he  application  of  nitrate  of  soda,  in  conformity  with  the 
Its  obtained  in  previous  years,  increased  the  yield  of  both 
in  and  straw. 

.  Experiments  with  Salt  on  Mangold ;  Swedes  and  Tumfps ; 
eat : — 

^e  crop  of  Swedes  and  turnips  were  such  failures  that  no 
sfactory  conclusion  can  be  drawn  from  the  experiments.  In 
Mangold  crop,  when  grown  on  heavy  land,  no  effect  was 
ervable,  but  on  light  sandy  soil  a  beneficial  result  followed 
m  the  use  of  salt.  Applied  to  wheat,  it  decidedly  checked 
development  of  the  leaf  and  stem  ;  but  whilst  less  straw  was 
ained  from  land  so  top-dressed,  the  yield  of  grain  was  neither 
linished  nor  increased. 

Augustus  Voelcker. 

2,  Hanover  Square,  Londouj 
December,  1863. 
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Analyses  made  far  Men^)er8  of  the  Eoyal  Agrumi^^ 
January  to  December^  1868. 

Guano 40 

Superphosphates  and  similar  artificial  mannres  ..      ..  64 

Nitrate  of  soda  and  salts  of  ammonia «•  £5 

Eefuse  manures ,      ..      .,      ,.      .,  29 

Bone-dust       ,  24 

Limestones  and  marls ..      ..  87 

Soils ..      ..  28 

Waters ..      ..  IjO 

Oilcakes ,  91 

Feeding-meals  and  vegetable  productions 10 

Examinations  for  poison        i.  6 

'ses 

X, — Salt  Experiments  and  Mangolds.    By   Dr,  AuGUSTT 

VOELCKER. 

Common  salt  has  been  employed  in  all  ages  and  in  all  com 
for  the  purpose  of  promoting  the  growth  of  cereal  and 
minous  crops,  grass,  and  roots — in  short,   every  descriptii 
agricultural  produce. 

It  has,  moreover,  been  specially  recommended,  by  experic 
and  intelligent  farmers,  as  a  most  useful  accessory  mi 
for  the  mangold  crop.  On  the  strength  of  their  testimo; 
must  be  admitted  that  salt  has  proved  of  much  utility  to  manj 
in  many  instances,  yet  we  must  be  prepared  to  meet  with  c 
in  which  it  is  certainly  useless,  and  may  even  be  hurtful. 

When  facts  appear  to  contradict  each  other,  it  is  of  no  avi 
deriy  the  validity  of  practical  evidence,  or  to  accept  only 
facts  as  true  which  agree  best  with  our  individual  experii 
wc  must  rather  try  to  gather  information  from  our  failun 
well  as  from  successful  experiments.  In  common  agricul 
life  an  experiment  with  this  or  that  manure  by  which  a 
siderable  increase  in  the  crop  is  obtained  is  characterised 
success ;  but  if  unattended  by  such  increase,  as  a  failure :  wh( 
in  reality,  such  a  success  is  often  rather  a  failure.  For,  in  a 
philosophical  sense,  experiments  are  really  successful  only  ' 
they  teach  something  that  can  be  clearly  recognised  as  an  ab; 
lesson  either  for  warning  or  for  imitation.  Upon  the  accur 
tion  of  a  mass  of  such  well-ascertained  facts,  our  ultimate  ol 
namely  the  establishment  of  general  principles  applicable  to 
culture,  must  depend. 

In  this  more  philosophical  sense,  it  must  be  confessed  thi 
do  not  possess  many  successful  agricultural  experiments  with 
It  has,  perhaps,  been  tried  more  extensively  and  under  a  gi 
variety  of  circumstances   than  any  other  fertilizer,  and  y< 
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eneral  no  better  answer  can  be  given^  to  tbe  inquiry  '*  What 
ave  we  learned  from  these  trials  ?"  than  simply  this:  '^in  some 
ases  salt  did  good — and  in  others,  not"  Such  a  reply  clearly 
an  be  no  guide  for  successful  applications  in  future. 

Impressed  with  the  reputation  which  salt  has  gained  as  a 
nanure  for  mangolds,  I  tried  some  experiments  in  1862  in  the 
lope  of  ascertaining  the  quantities  which  might  be  used  •  to 
the  best  advantage.  In  recording  the  results  of  these  and  similar 
experiments,  I  consider  it  very  important  that  the  physical  and 
chemical  properties  of  the  soil  should  be  described  as  carefully 
as  possible.  Observations  on  a  large  scale  have  convinced  me 
that  the  nature  of  the  soil  has  a  great  deal  to  do  with  the  success 
or  failure  in  all  cases  where  salt  is  tried  as  a  manure. 

The  field  in  which  the  experiments  were  tried  was  in  excel- 
lent condition,  both  as  regards  manuring  and  mechanical  work- 
ing. It  bore  clover  in  1860,  and  a  good  crop  of  wheat  in  1861. 
It  received  a  good  dressing  of  dung  in  the  autumn  of  1861,  and 
was  in  capital  order  when  the  mangolds  were  sown  in  1862. 
The  soil  was  a  calcareous  clay,  containing  no  sand,  and  a  suffi- 
cient amount  of  clay  to  render  it  decidedly  heavy  and  difficult  to 
work  in  wet  weather.     The  subsoil  on  which  it  rests  is  stiff  clay. 

A  portion  of  the  soil,  taken  from  a  large  sample  removed  from 

different  parts  of  the  field,  was  submitted  to  analysis,  and  the 

following  results  obtained  : — 

Composition  of  Soil  from  Eocperimentdl  Mangold-field  of  the  Itoyal 
Agricultural  College  Fanny  Cirencester, 

Moisture  (when  analysed)       4*710 

Orixanic  matter  and  Avater  of  combination     .,      ..  10*022 

Oxides  of  iron  and  alumina    ..       ..      15*602 

Carbonate  of  lime 16*448 

Siilpliatc  of  lime      * '375 

Phospiioric  acid        '072 

Carbionate  of  ma;_^nesia -798 

Totish       ..      ..'      -832 

Soda -098 

Insoluble  siliceous  matter  (clay) 50*787 

99*744 

It  will  be  seen  that  clay  is  the  preponderating  constituent  of 
^  soil,  which  contains  also  a  considerable  proportion  of  car- 
'^nate  of  lime. 

Nine  plots  of  l-20th  of  an  acre  were  selected  for  the  experi- 
Dients  from  the  most  even  part  of  the  mangold-field.  The  man- 
P^ldg  grew  vigorously  where  the  salt  was  sown  by  hand  along  both 
"S^  of  the  drills  on  the  29th  of  July.  Each  plot  consisted  of  four 
J^Us.  One  plot  received  no  salt ;  the  eight  others  were  dressed  at 
^  i^ate  of  from  1  to  8  cwts.  of  common  salt  per  acre.  The  roots 
^'^'^  counted  and  carefully  weighed  after  cleaning  and  dressing. 
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The  following  Table  shows  the  results  that  were  obtsined : 

EXPEBIMENTS  WITH  SaLT  UPON  MaNOOLDS  (ObaNOE  GlOBX). 


Plots  of 
A  Acre. 

Salt  applied 
per  Acre. 

Number  of 

Boots 
per  Plot* 

Produce  per  Plot. 

Plrodooe  per  AcR. 

• 

cwta. 

Cwts.  qrs.  lbs. 

Tods.  cwta.  Um. 

No.  I 

1 

482 

16       3       8 

16     13    48 

,,    2 

2 

516 

16       0     23 

16       4     18 

,.     3 

3 

498 

14       2     21 

14     13      4 

..    4 

4 

517 

14       3     17 

14     15      4 

,.     5 

Nothing 

497 

15       0     12 

15       2     16 

,.    6 

5 

546 

18       0     27 

18       4     92 

..     7 

6 

480 

16       2     13 

16     12     36 

,,    8 

7 

502 

14       1     19 

14       8    44 

..    9 

8 

515 

14       3     25 

14     16     52 

These  experiments,  it  must  be  confessed,  are  not  calculated 
demonstrate  the  utility  of  salt  as  a  manure  for  mangolds. 

On  four  plots  the  produce  was  actually  slightly  lower  than  < 
the  plot  not  dressed  with  salt,  and,  omitting  plot  No.  6,  tl 
increase  in  the  crop  on  three  plots  was  but  inconsiderable. 

The  result  obtained  on  plot  No.  6  is  evidently  exceptional,  t 
much  larger  number  of  roots  grown  on  this  plot  having,  no  doul 
affected  the  product  It  is  likewise  possible  that  more  farmyu 
manure  may  have  been  accidentally  dropped  here  than  on  otl 
portions  of  the  experimental  field.  In  all  probability,  the  d 
ferences  in  the  amount  of  produce  of  all  the  nine  plots  are  rati 
due  to  the  difficulty  of  distributing  farmyard-manure  uniform 
and  to  the  natural  variations  in  the  productive  powers  of  the  d 
ferent  parts  of  the  field,  than  to  the  use  of  salt 

Whatever  may  be  the  cause  of  the  variations  in  the  produ) 
salt  evidently  did  not  produce  a  decidedly  beneficial  effect  up 
the  mangold-crop. 

All  the  roots  of  each  plot  were  carefully  weighed,  and  it 
incumbent  on  the  experimenter  faithfully  to  record  the  resnl 
though  they  may  present  discrepancies  for  which  an  explanati 
cannot  be  given. 

In  conclusion,  it  is  well  to  bear  in  mind  that  the  soil  of  t 
experimental  field  was  a  stiffish  calcareous  clay.  On  land 
that  character,  common  salt,  if  I  am  not  mistaken,  seldom  pi 
duces  any  good  effect ;  whilst  on  light  sandy  soils,  if  my  exj 
rience  teaches  me  true,  it  is  generally  applied  with  great  succe 
It  would,  therefore,  be  wrong  to  say  in  a  general  way  that  » 
is  of  no  use  to  mangolds ;  all  that  can  be  said  with  propriety 
that  in  the  preceding  experiments  it  did  not  produce  a  decided 
beneficial  effect  upon  that  crop. 

12,  Hanover  Square^  London  (PT.),  February ^  1864. 
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XI. — Stcftistics  of  Live  Stock  for  Consumption  in  the  Metropolis. 
By  Robert  Herbert. 

During  the  last  six  months  of  1863,  the  metropolitan  cattle- 
market  was  scmiewhat  heavily  supplied  with  beasts,  which  with 
few  exceptions  came  to  hand  in  excellent  condition,  and  met  a 
ready  sale  at  steady  prices.  The  past  may  be  considered  as  one 
of  the  most  successful,  if  not  the  most  profitable,  seasons  on 
record  for  the  production  of  fat  stock,  as  regards  both  England 
and  Scotland,  but  in  the  beasts  derived  from  Ireland  no  improve- 
ment has  been  apparent,  and  they  have  therefore  changed  hands 
heavily  at  moderate  rates,  notwithstanding. that  only  11,280  beasts 
were  received  from  that  quarter,  against  14,820  in  the  corre- 
sponding period  in  1862,  and  14,340  in  1861,  The  supply 
from  Lincolnshire,  Leicestershire,  and  Northamptonshire  com- 
prised 66,510  head ;  being  a  slight  falling  oflF  compared  with 
the  previous  year.  From  various  other  counties,  exclusive  of  the 
eastern  districts,  21,250  head  were  reported ;  whilst  from  Scot- 
land the  arrivals  were  on  a  fair  average  scale. 

Although  the  crop  of  grass  was  deficient  in  most  parts  of  the 
United  Kingdom,  and  the  quantity  of  hay  secured  was  scarcely 
an  average,  most  breeds  of  sheep  made  their  appearance  in  greatly 
improved  condition.  The  Downs,  half-breds,  Leicesters,  Lin- 
colns,  Kents,  and  Hampshire  Downs  especially  were  in  prime 
order ;  nevertheless,  the  mutton  trade  was  in  a  healthy  state,  and 
prices  were  remarkably  steady.  Up  to  quite  the  close  of  the 
season  lambs  came  forward  in  rather  large  numbers,  and  the 
sale  for  them  was  rather  active  at  high  rates.  Calves  and  pigs 
were  in  but  moderate  request,  and  the  supplies  in  the  market 
were  far  from  extensive.  The  annexed  Table  shows  the  total 
numbers  of  each  kind  of  stock  exhibited  in  the  last  six  months 
the  year  1853,  as  well  as  in  those  of  the  last  four  years : — 

Total  Supplies  of  Stock  Exhibited. 


L«t  hair  of  year.             Beasts. 

Cows. 

Sheep  and  Lambs. 

Calves. 

Pfgs. 

1853     ..      ..           149,008 

1860  ..       ..           145,420 

1861  ..       ..           149,750 

1862  ..       ..           159,450 

1863  ..      ..           168,232 

3191  . 

3015 

3187 

3148 

3127 

860,800 
762,740 
774,260 
759,671 
761,070 

17,058 
15,766 
12,441 
12,579 
14,822 

15,284 
15,470 
20,116 
18,220    , 
17,550 

The  excess  in  the  total  supply  of  beasts  over  that  of  the  last 
«ix  months  in'1862 — 8782  head — arose  from  large  arrivals  from 
4e  Continent,  which  rather  exceeded  61,000  head  against  37,843 
Wd  in   the   preceding   year.      It  follows,  therefore,    that  the 
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additional  supplies  have  been  made  up  of  foreign  importa 
The  district  bullock  arrivals  $ire  detailed  in  the  following 
ment : — 

District  Bullock  Arrivals. 


Last  half  of  year. 

liorthem 
Districts. 

Extern 
Districts. 

other  parts  of 
.England. 

Scotland. 

Ira 

1853      ..      .. 

1860  ..      .. 

1861  ..      .. 

1862  ..•    .. 

1863  ..      .. 

54,650 
66,140 
71,450 
74,570 
66,510 

8650 
9500 
2500 
606(f 
3850 

14,500 
20,600 
9,700 
19,620 
21,250 

4728 
1151 
4586 
3307 
3213 

7 
7 

14 
14 
11 

The  supplies  of  foreign  stock  showed  greatly  improved  qi 
Many  of  the  beasts  sold  at  from  25/.  to  29/. ;  whibt  some 
sheep  realized  as  much  as  62«.  each.  At  these  rates  the] 
taken  somewhat  freely  by  the  West-end  butchers.  These  re 
have  special  reference  to  the  arrivals  from  Holland, 
from  Germany  exhibited  slightly  improved  points;  bul 
general  condition  was  inferior.  The  calves  and  pigs  w 
anything,  of  better  quality  than  in  the  two  previous  years: 

Imjports  of  Foreign  Stock  into  London  during  the  h^  Si^  Moui 

0/1863, 


From 

BeaBta. 

Sheep 

Lambs. 

Galvea. 

Amsterdam  ..     .. 
Antwerp        ..      *. 
Boulogne 

Bremen 

Calais 

Corunna 

Dordt     

Gluckstadt    ..      .. 
Hamburg 
Harlingen 
Medemblik    .. 
New  Dieppe . .      . . 

Oporto 

Ostend 

Rotterdam     . . 

Touniug 

Vigo      

165 
46 

3,619 

388 

4,312 

13 

1,628 

10,144 

1,168 

131 

536 

206 

13,162 

24,874 

1,053 

10,716 
120    . 

842 

•  • 

18,099 

32,705 

29,960 

30,430 

3,446 

538 
68,600 
27,^^69 

24 

5,804 
1,212 

**16 
4,454 
6,275 

*764 
28 

287 

342 

24 

2,344 

55 

162 

409 

13,078 

4 

Total     ..     .. 

61,435 

223,424 

17,785 

17,497 

1 

The  foregoing  return  shows  a  large  increase  in  the  e 
from  Harlingen,  Rotterdam,  and  Tonning.  F^rom  Bi 
Dordt,  &c.,  the  shipments  were  likewise  on  an  improved 
The  number  of  sheep  shipped  from  Hamburg  was  about 
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in  excess  of  1862,  in  the  last  six  months  of  which  379843  beasts, 
178,554  ^heep,  12,279  Iambs,  11,436  calves,  and  12,282  pigs, 
^ere  received  from  all  sources  into  London.  The  statistics 
issued  by  the  Board  of  Trade  thus  return  the  importations  into 
the  Upited  Kingdom  during  the  last  six  months  of  the  followuig 
jears; — 


Imparts  irdo  the  Untied  Kingdm- 

T^. 

Beasts. 

Sheep 
•odLunta. 

Calves. 

Pigs. 

1862        ..      .. 

57,356 

250,140 

19,610 

17,279  • 

1861        ..      .. 

59,049 

266,249 

19,715 

25,919 

1860        ..      .. 

59,817 

243,804 

19,594 

21,510 

1859        ..      .. 

48,841 

192,750 

14,764 

9,965 

1858       „      .. 

54.348 

169,840 

19,494 

11,315 

1857        ..      .. 

51,155 

147,096 

18,273 

10,172 

1856        .•      .. 

51,418 

131,472 

16,179 

9,707 

1855        ..      .. 

55,222 

142,712 

14.905 

11,762 

1854        ..      .. 

65,881- 

145,406 

16,355 

10.440 

The  quotations,  taking  the  average  of  the  last  six  moalhs, 
Were  2d.  per  8  lbs.  higher  for  beef,  and  Ad.  per  8  lbs.  higher  for 
''button,  than  in  1862.  They  compare  with  previous  years  as 
»uider2-^ 

Average  Prices  of  Beef  and  Mutto^» 

Per  8  lbs.  to  sink  the  Offal. 
Beef. 


1849. 

1850. 

1851. 

1852. 

1858. 

'y/ierior 

f^^;:  ::  :: 

a,    d, 
3    0 

3  8 

4  2 

2  8 

3  4 

4  0 

8.    d,      i      9.     d, 
2     8       1       2     4 
8     6       18     4 

3  10         a  10 

8.      d, 

2     8 

a   8 

4  10 

1854. 

1855.      1      1816.           ItiT. 

1858. 

^t«::  ::  :; 

5.      d. 

3  2 

4  0 

5  0 

s..d. 

3  4 

4  a 

5  2 

,.  d. 

2   10 

4  0 

5  2 

a.    d. 
2  10 
8  10 
4  10 

8.    (L 

2  10 

4  0 

5  9 

_^                                 1859. 

1860. 

1861. 

1869. 

1868. 

^^or 2  10 

S&UUng 14    0 

..    d, 
2     8 
4    0 
6     4 

s.    d, 
8    0 

4  0 

5  0 

8.    d, 

a  a 

4    0 

a.    d. 

3  4 

4  9 

5  Q 

s  2 
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Mutton. 


1849. 

1850. 

185L 

1852. 

I 

Inferior    ..     ..      .. 

Middling 

Prime      

a.  d, 
3     4 

3  10 

4  4 

1854. 

8.    d. 

2  10 

3  4 

4  2 

1855. 

».  d. 

2  8 

3  2 

4  0 

1856. 

8.  d. 

2  10 

3  10 

4  8 

9 

5 

i 
1 

1857. 

Inferior    ..      ..      .. 

Middling 

Prime      

8,     d. 

3  2 

4  0 

5  0 

8,     d. 

3  6 

4  2 

5  0 

a,    d. 

3  6 

4  4 

5  4 

8.   d. 

3  0 

4  2 

5  4 

1859. 

1860. 

186L 

1862. 

Inferior 

Middling 

Prime      

8.     d. 

3  0 

4  2 

5  2 

a.    d. 

3  2* 

4  6 

5  10 

8.     d. 

3  2 

4  6 

5  8 

a.    d. 

3  8 

4  8 

5  6 

Owing  to  the  fine  condition  in  which  both  beasts  and 
have  come  to  hand,  the  supply  of  rough  fat  has  consic 
increased,  and  the  price  has  fallen  to  2^.  Id.  per  8  lbs.  i 
2s,  3^i  in  1862.  If  we  may  judge  from  the  Quality  of  th< 
in  the  hands  of  the  Norfolk  graziers,  and  tne  present  s 
the  tallow  market,  there  is  very  little  prospect  of  fat  bee 
dearer. 

Advices  from  Holland  and  Denlnark  state  that  in  a 
bability  increased  shipments  of  stock  will  be  made  to  this  c 
in  1864.  But  they  probably  will  not  more  than  balan< 
increasing  consumption.  The  steady  increase  in  our  hon 
duction  of  really  consumable  meat  will,  however,  preve: 
decided  advance  in  prices. 

Newgate  and  Leadenhall  markets  have  been  heavily  su 
with  each  kind  of  meat — the  arrivals  from  Scotland  ai 
north  of  England  having  been  very  large — ^yet  the  tra< 
been  firm. 

The  state  of  the  wool  trade  during  the  last  six  months  i 
briefly  referred  to.  The  unusually  high  prices  demand 
cotton,  arising  from  its  scarcity,  and  the  active  inqui 
woollen  goods  for  export,  produced  a  firm  market  for  all  d 
tions  of  wool,  and  a  rise  in  the  quotations  of  2d.  per  lb. 
average  sales.  The  quantity  of  English  wool  taken  b 
tinental  houses  exhibited  a  deficiency  when  compared 
some  former  periods ;  but  their  purchases  of  colonial  were 
extensive  scale.  The  market  was,  therefore,  relieved  of  any 
in  the  supplies  arriving  from  our  colonies,  and  the  bulk 
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ive  clip  was  worked  up  at  home.  In  the  year,  two  public 
es  of  English  wool  were  held  in  the  metropolis,  and  the  whole 
the  quantities  oflFered,  about  2500  packs,  was  readily  disposed 
The  experiment  will,  we  understand,  be  repeated ;  but  as 
"'  it  has  not  met  with  much  success,  the  prices  realised  at  the 
^tions  not  having  exceeded  those  oflFered  to  the  growers  in 
T.OUS  localities.  During  the  whole  of  1*863  the  importations 
'W'ool  into  England  were  as  follows,  compared  with  1862 : — 

1862.  1868. 

Bales.  Bales. 

Colonial         345,605  375,010 

Foreign 222,063  220,316 

Total 567,668  595,326 

There  was,  it  will  be  perceived,  a  slight  falling  oflF  in  the 
pply  of  foreign  wool  at  hand  last  year,  but  an  increase  in 
ionial  of  29,405  bales.  The  export  trade  took  oflF  about 
^000,000  lbs.  of  colonial,  14,000,000  lbs.  foreign,  and 
500,000  lbs.  English,  or  in  all  72,500,000  lbs.  In  the  pre- 
ous  year  the  aggregate  shipments  were  about  60,000,000  lbs. 
^e  present  market  value  of  each  kind  of  English  wool  is  as 
Hows : — 

per  lb. 

s,    d.         s,  d. 

Shropshire  Down  tegs 1    5  to  2  1 

„  ewes 1  11  to  1  Hi 

lambs 1    4  to  1  4i  ' 

South  Do^vn  tegs 1     9^  to  1  lOi 

Leicesterslrire  ewes  and  wethers 1    5  to  1  llj 

„  lambs ..      ..  1     2i  to  1  6^ 

■  Somersetshire  ewes  and  wethers 1  11  to  1  11^ 

Hertfordshire  ewes  and  wethers     1    8|  to  1  10^ 

Lincolnshire  hoggets       2    1  to  2  2 

„  ewes  and  wethers       1     6f  to  1  Hi 

Wiltshire,  Hampshire,  &c.,  tegs 1  loi  to  1  11 

„  „  ewes  and  wethers     ..  1     9j  to  1  9^ 

„  „  lambs        1     5i  to  1  8f 

Kent  tegs         2     li  to  2  2 

„    ewes  and  wethers 2    0  to  2  0| 

„    lambs      ..      ..16  to  1  61 

Norfolk,  Suffolk  and  Essex  tegs 1    9i  to  2  Oi 

„  „  ewes  and  wethers      ..  1    8i  to  1  Hi 

^  The  continuance  of  a  high  range  in  the  value  of  money  in  the 
discount  market  is  calculated  to  have  some  influence  upon  the 
"emand  for  wool ;  but  so  long  as  cotton  is  selling  at  high  cur- 
^ncies,  so  long  shall  we  have  a  steady  sale  for  home  and  colonial 
^ttalities. 

^Argyle  Square,  St,  Pancras,  luondon, 

■%  — — — ^— — — i^— — 
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MISCELLANEOUS  COMMUNICATIONS  AND 
NOTICES. 


1. — Swedes^  Mangold^  and  the  Steam-Plcugh,     By  Chabibb 
Lawrence. 

In  the  22iid  Volume  of  our  Journal  I  gave  some  reasons  for  con- 
sidering it  desirable  to  invite  members  of  the  Society  to  com- 
municate, in  short  articles,  the  results  of  any  experiments  they 
might  have  made,  or  of  any  special  modes  of  treatment  in  the 
cultivation  of  various  crops,  and  in  the  management  and  feedbjS 
of  animals,  under  some  such  head  as  "  Miscellaneous  Communis' 
cations.**     Reports  of  this  description  are  often  prodactive  o* 
utility  beyond  their  intrinsic  merits.     They  set  men  thinkiofe 
and  thus  become  the  origin  of  more  important  practices,     y 
send  another  specimen  of  the  contributions  to  which  I  refisrre^t 
in  the  hope  of  encouraging  others  to  do  the  like. 

Some  three  or  four  years  ago  I  recommended  the  mixture    ^^ 
mangold  and  Swedes  in  the  same  field,  in  another  publication  9 
and  I  gave  my  reasons  for  the  adoption  of  that  course.     Havi^^ 
occasionally  since  observed  the  admixture,  adopted  in  vario'** 
ways  without  attention  to  the  special  grounds  on  whick  it  ^^^\ 
recommended,  I  will  here  repeat  the  principles   on  which 
adopted  and  have  continued  it  with  satisfactory  results. 

The  deterioration  of  the  Swede  crop  of  late  years  has  ^^^^ 
matter  of  common  remark  ;  and  has  been  attributed,  reasonaliP^^ 
enough,  to  the  too  frequent  repetition  of  the  crop  on  the  wx^^ 
ground.  It  had  been  my  practice,  as  is  usual,  to  feed  off  t^^, 
Swedes  on  the  land  with  sheep ;"  which  produced  a  hea^^^t 
growth  of  barley,  but  always  more  or  less  laid  by  heavy  rains  1^'' 
June  and  July,  to  the  great  damage  of  the  corn,  and  the  clove  '^ 
sown  with  it.  This  was  a  source  of  double  mischief,  requiring'  ^ 
remedy.  As  the  mangolds  are  necessarily  hauled  off  for  storii^J 
near  tide  feeding-stalls,  it  occurred  to  me  that  both  the  dL  -^ 
ficulties  which  I  have  referred  to  might  be  obviated  by  groi^^ 
ing  a  given  number  of  rows  of  Swedes,  and  then  the  san^^ 
number  of  rows  of  mangolds,  alternately  over  the  field ;  and  I^J5 
merely  reversing  the  order  of  these  roots  when  the  field  shoul-^" 
come  again  in  course  for  the  root-crop,   the    result   would   \^^ 
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±3iat  the  Swedes  and  mangold  Would  be  repeat^  on  the  same 

gtoand  oncfe  bnlj  in  eight  years  5  and  half  the  ctdpj  the  Swedes 

C3nly,  would  be  fed  off,  to  the  bettefit  of  the  barley.     The  sheep 

lacing  folded  across  the  lines  of  the  root-crop,  the  whole  field 

"Would  be  equally  manured  to  the  advantage  of  the  barley.     As 

the  land  requires  the  same  preparation  for  the  Swedes  as  for 

the  mangold,  there  is  no  practical  difficulty  in  this  art^ngement, 

though  the  periods  of  sowing  Vary;     We  drill  the  rows  for  the 

mangolds  the  latter  end  of  April,  and  those  set  out  for  Swedes 

the  beginning  of  June. 

As  a  mere  matter  of  detail,  12  rOW^  of  each  are  found  a  con- 
venient number.  If  28  inches  apart,  each  crop  would  occupf  a 
space  of  about  28  feet  in  width.  If  the  12  rows  are  pulled,  and 
placed  ready  for  topping  in  four  lines,  reckoning  3  feet  for  each 
line,  there  will  be  8  feet  clear  on  either  side  for  the  carts  when 
removing  the  mangolds. 

The  cultivation  of  roots,  in  these  days,  naturally  suggests  to 
the  mind  the  preparation  for  thenl  by  the  agency  of  steam.     I 
do  not  possess  the  requisite  engine  and  implements,  but  as  my 
farm  adjoins  that  of  the  Agricultural  College,  I  have  hired  their 
engine  and  Mr.  Fowler's  plough  the  last  three  autumns.     The 
two  first  seasons  we  used  the  regular  plough,  turning  over  a 
furrow  averaging   about  nine  or   ten   inches  in  depth,   for  the 
ensuing  root-crops.     The  result  was    the   two    worst   crops   of 
Swedes  and  mangolds  I  have  ever  experienced.     I  record  this  in 
order  to  prevent  any  farmer  who    may  have   screwed   up  ♦his 
courage  to  hire  a  steam-apparatus  from  being  hastily  discou- 
raged by  a  similar  result  from  a  repetition  of  the  experiment. 
The  comparative  inferiority  of  the  first  crop  under  such  circum- 
stances, tb  a  greater  or  less  extent,  is  a  necessary  result,  unless 
the  plough  be  followed  by  the  cultivator  drawn  by  the  same 
5igency,  at  the  same  depth,  once  or  more  in  the  following  Spring. 
Otherwise,  the  seed  will  be  deposited  in  soil  which  has  not  been 
for  ages  exposed  to  those  influences  which  are  essential  to  the 
formation  of  a  proper  seed-bed.     Any  attempt  to  accomplish  the 
due  admixture  of  this  subsoil  with  the  productive  soil  at  a  depth  of 
10  inches  by  the  ordinary  cultivator  worked  by  horses  would  be 
fruitless.     It  is  only  by  the  product  of  the  entire  course  of  crop- 
ping, whatever  that  may  be,  that  the  result  of  the  first  operation 
by  steam-power  can  be  justly  estimated. 

From  uie  first  moment  I  saw  the  plough  at  work,  I  had  the 
impression  it  was  not  the  right  implement.  I  very  much  pte- 
ferted  the  state  in  which  the  land  was  left  by  Mr.  Smith's 
cultivator,  which,  according  to  my  judgment,  leaves  the  land  in 
a  much  more  favourable  position  for  atmospheric  culture  during 
the  winter,  and  consequently  for  spring  tillage.     Last  autumn 
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I  used  what  are  called  the  digging  breasts  on  Fowler  s  plough 
with  much  satisfaction.     I  regard  these  digging  breasts  as  a  stqp 
in  the  right  direction  towards  the  more  effectual  smashing  vif 
adopted  by  Mr.  Smith.     It  so  chanced  that  I  visited  his  &nn 
early  in  the  spring,  when  he  was  commencing  his  operaUons  on 
land  turned  up  by  his  implement  in  the  previous  autumn,  and  I 
had  an  opportunity  of  comparing  the  state  of  it  with  that  of 
mine,  whicli  had  been  turned  down  by  the  steam-plough  at  the 
same   season.      I  consider  my  land  naturally  superior  to  tbat 
which  surrounds  Mr.  Smith's  farm,   and   much   more  easy  to 
cultivate ;  but  while  my  deep  furrow  remained  unbroken,  dieie 
having  been  very  little  frost  during  the  winter,  involving  the 
necessity  of  expensive  and  repeated  cultivation,  with  a  most  00- 
unsatisfactory  seed-bed  at  last,  1  found  Mr.  Smith  actually  drilling 
his  beans  in  an  admirably,  prepared  soil,  the  drill  preceded  by 
cultivating  tines  on  the  same  frame  as  his  drill,   on  the  ]bxA 
smashed  up  by  his  machine  the  previous  autumn,  without- aoy 
intervening    operation.     It   is  true  that  Mr.  Smith's  land  \iB^ 
undergone  a  similar  autumn  preparation  in  a  previous  cours^^^ 
but  it  was  clear  to  me  that  the  actual  working  condition  of  \^^ 
land  resulted  chiefly  from  the  greater  extent  of  surface  favoural:>^^ 
presented  to  atmospheric  influences  during  the  winter. 

Cirencester^  January  23n/,  1864. 


2. — Method  of  converting  old  Barns  into  Cattle-Boxes. 
"  To  P.  H.  Fbbbk,  Esq. 

"Dear  Sir, — As  you  asked  me  to  send  you  an  account     ^ 
my  method  of  converting  old-fashioned  barns  into  cattle-boxes^ 
beg  to  hand  you  the  following  short  paper,  with  an  illustrati^^ 
referring  to  a  barn  fitted  up  on  my  own  property  at  BursledcF^ 
near  Southampton. 

"  Having  during  the  last  seven  years  thrashed  the  whole  ^' 
my  corn  by  steam-power,  and  believing  that  corn  is  generally 
better  placed  in  ricks  than  in  barns  for  that  purpose,  and  raf 
barns  having  been  empty  during  ten  months  of  the  year,  I  hav^ 
adopted  the  practice  of  feeding  cattle  of  different  ages  in  them, 
as  I  invariably  cut  my  clovers  for  soiling  stock  in  the  green  state, 
instead  of  incurring  the  expense  and  risk  of  making  hay.     I 
have  found  there  is  no  accommodation  for  feeding  cattle  under 
cover  equal  to  that  afforded  by  an  old-fashioned  thatched  ban, 
which   is  warm    in    the    winter  and    cool  and   healthy  for  the 
animals  in  the  summer ;  and  although  I  have  designed  and  built 
upon  properties  under  my  agency  cattle-boxes  upon  the  newest 
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^^  most  approved  principle,  and  have  also  seen,  some  of  the 
^^  cattle-feeding  establishments  in  the  kingdom,  yet  I  assert 
^t  practically,  for  both  summer  and  winter  feeding  df  cattle  of 
different  ages  under  cover,  I  have  seen  nothing  to   equal  the 
advantages  to  be  derived  from  an  old  bam  properly  fitted  up, 
the  roof  being  usually  so  much  higher  than  that  of  buildings 
specially  designed  for  box-feeding.  '  The  accompanying  illustra- 
tion  exhibits   what   was    originally   a   barn,    with   straw-house 
attached  ;  the  bam-part  is  fitted  up  so  that  it  may  be  filled  with 
com  at  harvest,  and  it  has  been  thus  used  during  the  present 
season — the  com  was  threshed  out  at  the  end  of  six  weeks,  and 
it  has  since  been  occupied  by  both  store  and  fatting  cattle.     It 
will  be  noticed  in  the  sketch  that  the  rails  dividing  the  boxes 
are  made  to  take  apart. 

"  My  estimate  of  constmcting  the  boxes  is  as  follows  : — 

£.    8.   d. 
Required  6  rails  of  fir  poles,  11  feet  long  and  about  3^ 
inches  diameter,  with  ends  chopped  square  to  fit  into  tlie 

supports,  say  6c?.  each •..030 

Two  upright  fir  posts,   8  inches  diameter,   let  into  the 
ground  2  feet,  and  screwed  at  top  to  tie-beams  of  bam, 

at  3«.  each         0    6    0 

12    iron  brackets  made  of   i  •by    inch  wrought   iron, 

atSJ.  ejich        0    8    0 

2  slabs,  10^  feet  long,  at  side  of  feeding  path,  25.  each     ..     0    4    0 

10  yards  of  cube  digging ..050 

Carpenter's  wages  for  erection,  &c     0    30 

Total  cost  of  each  box     £19    0 

''  This  must  be  considered  a  very  moderate  amount,  and  it  may 
be  further  diminished  upon  all  soils,  excepting  gravel  or  stone, 
by  breaking  up  the  bottom  of  the  boxes ;  which,  after  being 
saturated  with  the  liquid-manure,  may  be  removed  with  the 
dung  when  the  boxes  are  cleaned  out ;  this,  being  repeated  a  few 
times,  will  excavate  the  boxes  to  the  required  depth  of  2  feet. 

**  In  most  cases  it  will  require  care  not  to  disturb  the  ground- 
pinning  brickwork ;  I  therefore  leave  about  8  inches  width  of 
soil  next  to  the  brickwork. 

"  It  will  be  found  that  the  barn-floor,  being  13  feet  by  24  feet, 
affords  ample  room  for  the  cutting  of  turnips,  chaff,  &c.,  and 
also  store-room  for  a  considerable  quantity  of  roots  and  hay, 
and  the  feeding-path  leading  from  the  floor  gives  access  to  all 
the  boxes  alike. 

**  The  accommodation  requisite  for  cattle  whilst  feeding  under 
cover  is  so  much  on  the  increase,  that  the  question  how  boxes 
can  most  readily  and  economically  be  furnished  is  interesting  to 
both  landlord  and  tenant ;  the  former,  although  desirous  of 
encouraging  the  latter  to  keep  a  larger  number  of  cattle,  may 
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hesitate  before  putting  up  new  buildings  for  the  puipoBe,  Imt 
may  fairlj  point  out  to  the  tentint  the  purposes  to  Wnidi  de 
ordinary  bams  of  the  farm  may  be  converted. 
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the  aam^  tiihe  die  cost  is  so  fimall,  as  I  have  here  showti^ 
V  tenants  would  object  to  fitting  up  hamil  in  the  manner 
ed,  if  the  landlord  granted  permission  and  at  the  same 
lowed  some  of  the  materials. 

"  Joseph  Blundell,  Land  Agent,  &c. 
rifedbn,  Nov.  26<^,  1863." 


— On  Regulating  tlie  Sex  of  the  Offspring  of  Animals.* 

e  be  any  device  for  regulating  the  sex  of  the  of&pring  of 
cks  and  herds,  every  breeder  is  interested  in  knowing  it ; 
f  a  hint  can  be  given  which  only  improves  his  chance, 
t  costing  much  trouble,  it  still  is  a  boon, 
ould  seem  from  the  following  testimonial  that  Professor 
of  Geneva  had  got  some  insight  into  one  of  the  factors 
enter  into  this  complicated  and  mysterious  problem  : — 

G.  Cornaz,  manager  of  the  property  of  my  deceased 
M.  A.  Cornaz,  late  President  of  the  Agricultural  Society 
man  Switzerland  at  Montet,  Canton  de  Vaud,  hereby 
that  I  received  from  M.  Thury,  Feb.  18,  1861,  a  paper 
ling  confidential  instructions  for  the  purpose  of  making  a 
al  experiment  to  ascertain  the  law  which  regulates  the 
the  offspring  of  animals. 

have  applied  these  directions  to  my  herd  of  cows,  and 
btained  at  once,  without  any  tentative  trial,  the  desired 

the  first  instance,  in  22  successive  cases,  I  endeavoured 
in  heifer-calves.  My  cows  were  Swiss,  and  my  bull  a 
)urham.  Heifer  calves  were,  therefore,  in  request — bull 
only  fit  for  the  butcher ;  in  every  instance  I  obtained  the 
result. 

ter,  when  I  had  bought  a  pure-bred  Durham  cow,  I  was 
3  to  breed  a  bull  to  take  the  place  of  the  one  which  I  had 

at  a  large  price.  Again  I  acted  according  to  Professor 
s  directions,  which  are  ready  of  application,  and  again  I 
ccessful. 

jsides  my  Durham  bull,  I  designedly  bred  ;  6  half-bred 
►r  the  plough  from  cows  selected  for  their  colour  and  size, 
rd  comprised  40  cows  of  all  ages. 

I  the  whole  I  have  tried  the  new  directions  twenty-nine 
and  in  each  case  obtained  the  desired  result,  male  or 
;  I  have  had  no  instance  of  failure.     I  personally  watched 

liie  materials  on  which  this  and  the  following  papers  are  based  the  editor 
ed  Id  the  *  Journal  d'Agriculture  Pratique.* 
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each  trial.  I  can  consequently  declare  that  I  consider  Pidf 
Thury's  system  to  be  real  and  certain,  and  1  hope  tha 
breeders  will  speedily  profit  by  it 

"  Drawn  up  at  Montet,  February  10,  1863. 

"  (Signed),  G.  Cornaj 

We  may  learn  from  a  pamphlet  of  Professor  Thury, 
the  Law  which  regulates  the  Sex  of  Plants  and  Animals,' 
is  his  scientific  theory,   and  what  are  the  practical  direc 
which  he  deduces  from  it. 

The  following  statement  is  a  brief  summary  of  his.  t 
Starting  with  the  vegetable  kingdom,  Professor  TTiuiy  a 
the  theory  of  Knight,  who,  in  concert  with  Wolff,  De  Caw 
and  Robert  Brown,  considered  stamens  and  pistils  to  be  f i 
mentally  identical  (both  being  modifications  of  the  leaf) 
further  regarded  the  production  of  the  male  organ  in  plai 
due  to  greater  maturity  or  more  perfect  development. 

Considering  how  general  the  laws  of  Nature  are,  the 
fessor  infers  that  the  propagation  of  animals  follows  an 
logons  course.  He  states  that  it  has  already  been  adi 
that  for  certain  oviparous  animals  the  last  hatchings  pr 
males;  that  Huber  recognized  as  fact  that  early  fecan< 
produces  female  bees,  and  vice  versd  ;  and  so  from  one  st 
another  he  arrives  at  the  conclusion  that  an  e^^  yet  nnin 
nated,  is  female  during  the  first  part  of  its  passage  down  ' 
matrix,  and  male  in  the  last  part.  The  sex,  then,  of  the  cr 
will  depend  on  the  degree  to  which  the  e^^  is  matured 
moment  of  fecundation.  He  therefore  considers  it  to 
general  law  that  fecundation  which  follows  shortly  after  " 
or  menstruation  breeds  female  offspring,  and  vice  versd. 

The  following  are  his  directions  and  cautions : — 

1.  The  peculiarities  of  different  cows  should  be  observe 
taken  into  account.  The  number  of  hours  during  whicl 
take  the  bull  varies  from  24  to  48.  To  obtain  a  heife 
first  part  of  this  period  is  selected  ;  for  a  bull-calf,  the 
part. 

Exceptional  animals,  such  as  are  fat  or  tied-up,  afibrd  r 
criterion  ;  but  healthy,  well-conditioned  specimens,  livi 
the  open  air,  should  be  selected  for  experiment. 

These  views  must  only  be  taken  for  what  they  are  worl 
far  as  the  result  depends  on  the  mother,  and  she  is  a  fair 
sentative  of  her  sex,  the  hint  may  be  serviceable  ;  but  th 
sex  of  the  offspring  is  quite  independent  of  the  sire,  as  ii 
assumed,  is  a  doctrine  which  will  not  pass  unchallenged. 
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.  will  conclude  this  notice  by  an  extract  from  a  letter  addressed 
me  on  this  subject  by  Professor  Wilson : — 
*It  is  very  desirable  that  these  principles  should  be  properly 
ted  on  a  sufficiently  large  scale,  and  by  reliable  persons  who 
'uld  themselves  take  care  that  the  adtice  given  should  be 
rrectly  followed.  A  few  years'  experience  would  then  enable 
to  determine  whether  M.  Thury's  deductions  are  valid  as 
law." 


L— Propessob  Ville's  Experiments  on  the  Growth  of  Wheat.  ' 

?  may  be  well  for  the  same  Journal  which  records  the 
aportant  results  of  Mr.  Lawes'  continuous  experiment  on 
le  growth  of  wheat,  to  make  some  mention  of  trials  now  in 
rogress  in  France,  undertaken  with  a  similar  aim  and  resting 
1  a  somewhat  similar  basis. 

M.  Ville  has  been  for  some  time  known  as  a  man  of  science 
ho  had  turned  his  attention  to  vegetable  physiology  in  con- 
Jction  with  chemistry,  and  his  experiments  for  testing  the 
>ndidons  of  the  growth  of  plants  in  artificial  soils  and  atmo- 
>heres  have  excited  the  more  notice  because  the  results  he 
)tained  were  at  variance  with  those  of  Boussingault  and  others. 
M.  Ville  affirms  with  increasing  confidence  the  doctrine  that 
ants  can,  to  some  extent,  feed  directly  upon  the  nitrogen  in 
e  air ;  a  belief  which  Boussingault  seems  to  have  been  con- 
*ained  by  his  own  most  accurate  experiments  to  renounce,  even 

regard  to   that   tribe  of  plants   for   which   he   had  formed 
^curable  anticipations. 

That  zealous  patron  of  Agriculture,  the  Emperor  of  the 
ench,  has  installed  M.  Ville  in  a  Professorship  of  Natural 
iilosophy  at  Paris ;  has  provided  for  him  a  splendid  laboratory 
a  scale  which  rivals  Rothamsted ;  and,  to  complete  the 
rallel,  has  put  at  the  disposal  of  the  Professor  trial-fields  at 
e  Imperial  Farm  of  Vincennes,  where  the  doctrines  of  the 
^ss-room  are  set  forth  in  field  doctrines,  and  illustrated  by 
owing  practical  results.  The  three  varieties  of  plants  have  been 
fected  for  a  continuous  experiment  in  the  same  soil  with  the 
*iie  chemical  fertilizers :  wheat,  to  represent  the  cereals  ;  peas, 
t*  the  leguminosac  ;  and  beet-root 

These  trials  have  already  been  maintained  for  three  years  ; 
^d  the  wheat  crop,  now  to  be  recorded,  is  the  third  produced  in 
*ee  successive  seasons  from  one  dressing  applied  in  December, 
H)0, 

Jt  has  been  objected  to  Mr.  Lawes,  by  Baron  Liebig,  that  his 
^  have  been  verified  only  on  one  class  of  soils;  and  the 
Section,  to  far  as  it  is  correct,  is  important :  it  is  therefore  a 
P|^  circumstance   that    the    land   assigned    to   M.  Ville   is 
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a  very  porous  sandy  loam  resting  on  gravel  wkich  eontnttls 
favourably  with  the  clayey  loam  that  overlies  the  t^kilk  at 
Rathamsted*  In  the  words  of  M.  Barm),  **  Le  sol  m  est 
argilo  siliceux,  de  consistence  asse^  logt^n^  mdlang^  dc  gmvier^ 
aveo  uo  soussol  forrati  d'un  ^ravier  assfiac  coinpftctW  Tmi 
IB  evidently  a  poor  soil,  and  therefora  well  &uit*d  for  testing 
the  relative  action  of  different  manures.  In  one  rcariert,  how^ 
ever,  it  seems  doubtlnl  whether  the  French  trial-field,  wtuate 
on  the  skirt  of  the  Wood  of  Viiiceuncs,  be  a  good  repre* 
sentalivG  of  general  husbandry  ;  for  if  it  he  new  land— ^i  fcccat 
clearing  oo  which  humus  has  more  or  less  accumiilatedt  tne 
advocates  of  the  mineral  theory  will  hardly  have  pitched  ujiOD 
a  fair  field  of  battle, 

Prepamfory  to  the  experiments,  the  soil  was  stirred  to  the 
depth  of  ft*om  8  to  10  inches  by  the  hand*grubber  (la  becli«)  * 
short-handled  picker,  with  either  a  broad  jK>int  or  with  bent 
prongs', ^ — a  most  effective  implement  in  the  hand  of  ibts  pOtiWi^ 
prnprietoT  for  autumn  or  winter  cultivation* 

IVL  Ville^s  design  is  to  test  niaanres  of  four  different  claiBM, 
nitrogenous,  phosphatic,  calcareous,  and  aikaline,  in  ^ai'ieii  roiH- 
binations,  and  in*  contrast  with  the  uumanured  soil. 

To  this  end,  directly  after  the  grubbing^  the  trial  whcat-pH^ts 
(1  are  =  4  poles  nearly)  received  in  December,  1860,  uic 
following  dressings  as  here  computed  for  the  English  aci*ei«^ 


Muriate  of  ammonia »♦      ,,     579 

Pbt5splint<5  of  iiijiQ        , ..      „     S52 

Double  tilicati*  wf  j^Jtash  lyid  limu     ..     .,     528 


The  muriate  of  am mtmi a  was  dmived  from  the  sal  ammunb 

f^f  roumieree,  Ii  :     ^     '    "     ^^    :   ,   .            T     I                   ','         i^\\j 

was  reckfnif*(!  i  ,»  U, 

id  farn  nul  {rum 

the  pi  oila;  il 

w'A*  vi>  dcMftlilaj 

•  ll'  '.  ■  '                                 '.:n,  of 

Li  ■  ,  ....  - 1  of 
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he  plant,  and  the  consequent  shortcomings  of  partial  dressings ; 
he  absolute  necessity  of  nitrogen  for  wheat,  of  silica  for  peas, 
iiul  of  potash  for  both  one  and  the  other,  being  thus  forced  upon 
ie  view.  But  we  have  a  more  severe  and  perhaps  a  more  ex- 
perienced witness  and  critic  than  these  in  M.  Barral,  the  Editor 
i)f  the  *  Journal  d' Agriculture  Pratique.' 

That  accomplished  Editor,  it  appears,  has  occupied  a  position 
in  some  degree  antagonistic  to  M.  Ville,  being  in  part  infiuenced 
"by  his  reverence  for  an  illustrious  savant  (Boussingault),  whose 
opinions  M.  Ville  had  attacked."  A  sense  of  public  duty 
almost  constrained  M.  Barral  to  visit  Vincennes,  where  he 
was  courteously  received  and  urged  to  inspect  in  person  the 
harvesting  of  certain  of  the  trial  plots.  The  general  survey, 
md  the  table  of  results  which  follow,  rest  upon  his  excellent 
luthority.  "  A  glance  at  the  different  plots,"  he  writes,  "  was 
efficient  to  show,  that  where  a  dressing  of  manures,  complete 
Lccording  to  M.  Ville's  view,  had  been  applied,  the  crop  would 
^xceed  30  hectolitres  (33  bushels  per  acre),  and  that  on  the  other 
ilots  the  yield  would  fall  much  below  20  (22  bushels). 

He  further  states :  — "  On  the  23rd  of  July  a  square  which 
lad  received  the  complete  manure  was  cut  and  thrashed  in  my 
iresence,  and  on  the  30th  of  July  one-half  of  another  plot  which' 
tiad  only  received  phosphate  of  lime.  On  that  same  day  the  crop 
>n  an  unmanured  plot,  which  had  been  previously  cut,  was  also 
thrashed."  (These  plots  were  part  of  the  third  successive  wheat- 
crop  from  land  cultivated  and  manured  in  18G0.) 

The  seed  had  been  sown  by  hand  at  the  rate  of  rather  more 
than  1^  bushels  per  acre  in  lines  about  5^  inches  apart  Each 
experimental  plot  (are)  contained  8  beds  a  metre  (39  inches) 
wide,  having  7  drills  with  a  path  nearly  13  inches  wide  between 
the  beds,  a  cord  being  fixed  round  each  bed  to  support  the  ears. 

The  plots  tested  varied  in  extent  from  1  poles  (the  unma- 
■Dved)  to  about  105  square  yards  (for  the  complete  manure),  and 
00  tquaTe  yards  (for  the  phosphate).  M.  Barral  gives  the  details 
ni  fall,  but  it  will  best  suit  our  purpose  to  give  only  the 
iM^  as  adjusted  to  our  own  measures  and  weights  : — 


*  per  Acre. 


Vine's  complete 
Manure. 


Phosphate  of  Lime 
alone,  353  Ibt. 


Ko  Manure. 


n  stuff    !. 

lbs.      cwts. 
5(;7O=50 

045 
3324=10 

lbs. 
70 

80 

lb*,      cwtu. 
15,^4=16 
204 
802=  7 

lbs. 

28 

78 

lbs.      cwte.   lbs. 
1821=10     28 
2i)0 
721=  6    49 

la    ..      .. 

57*5 

14-4 

12-2 

^tolitro   .. 

Kll. 
79-5 

KU. 

75- 

KQ. 
74-6 
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These  results,  adds  M.  Barral,  speak  for  themselves.  To 
obtain  such  an  excess  of  produce  for  three  successive  yean,  if  it 
has  been  done  for  three  years,  at  a  cost  of  from  8/.  to  9l  per  acre^ 
is  magniiicent. 

Due  allowance  must,  however,  be  made  for  the  effect  of  tbe 
trenching,  and  of  the  subdivision  into  squares  (and  possibly  for 
an  unusual  supply  of  humus),  but  otherwise  it  would  seem  that 
if  a  mixture  of  chemical  manure,  such  as  may  be  represented  bf 
nitrate  of  soda  and  phosphate  of  lime,  with  the  addition  of  some 
potash,  gave  good  results  on  such  a  soil  as  this,  we  may  hope 
to  find  them  generally  effectual.  The  four  principal  elements 
are  thus  provided :  other  constituents  are  not  less  necessary, 
but  in  such  small  quantities  that  most  soils  have  already  » 
sufficient  supply. 

The  real  importance  of  these  minor  constituents  is  well  illas- 
trated  by  some  experiments  on  the  minute  must-plant  {AscophiOff^^ 
nigrans\  conducted  by  Professor  Raulin  of  Brest,  as  quoted  by 
M.  Banal.     The  Professor  writes,  *'By  a  judicious  choice  ^* 
mineral  substances,  this  plant  may  be  made  to  develope  itself  ^ 
an  artificial  medium  as  rapidly  as  in  its  most  appropriate  nattt*^ 
fluids.    Vegetation  continues  till  one  constituent  runs  short.    X***^ 
^mineral  substances  requisite  may  thus  be  stated  in  their  orcJ-^ 
of  importance — Phosphorus,  Potash,  Magnesia,  Sulphur,  M^^ 
ganese.      These   were   supplied    in   the  form    of  phosphate      ^ 
ammonia,  carbonates  of  potash  and  magnesis^  sulphate  of  pota.^' 
and  carbonate  of  manganese.     If  a  fluid  which  contains  all  th^^' 
substances  will  produce,   say  20  grains  of  this  plant,  one  tfc^ 
only  differs  from  it  by  the  absence  of  manganese  will  then  oc^^l 
produce  5  grains  in  the  same  time ;   if  sulphur  be  withheld  t^ 
product  will  only  reach  2  grains  ;  if  magnesia  or  sulphur,  ot^- 

1  grain  ;  if  phosphorus,  only  half  a  grain.  The  required  amoi^- ' 
of  these  substances  is  very  small,  amounting  to  not  more  th  -^ 

2  per  cent,  of  the  platat's  bulk  of  even  phosphorus,  which  is.  mC^ 
in  requisition;  there  are  probably  yet  other  substances  whi^^ 
likewise  enter  into  its  constitution,  but  in  still  smaller  degre^- 
This  illustration  of  the  wide  difference  which  subsists  betwe^^ 
manures  which  are  practically  complete,  and  those  whi^^ 
fulfil  the  rigorous  scientific  conditions  of  completeness,  m»y 
fitly  close  this  notice  of  signal,  if  not  exceptional,  success  obtained 
by  the  use  of  artificial  manures  on  a  light  .porous  soil. 

5. —  Tlie  Artificial  Fecundation  of  Cereal  and  other  Crops. 

Much  interest  and  discussion  has  been  excited  of  late  in  France 
by  M.  D.  Hooibrenk's  proposed  methods  of  increasing  the  pro- 
duce both  of  corn  and  of  fruit-trees,  which  have  attracted  the 
attention  of  the  Emperor,  have  been  investigated  by  a  special 
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oommission  of  the  Ughest  character,  have  been  the  subject  of 
several  official  documents  published  in  the  ^Moniteur/  and  have 
been  honoured  with  a  special  notice  in  the  ^  Ministerial  Report ' 
on  the  present  status  of  the  Empire. 

Our  ag^cultural  press  has,  from  time  to  time,  given  currency 
to  much  of  this  intelligence,  yet  it  may  be  well  to  lay  it  before 
pur  readers  in  a  combined  form,  much  condensed,  freely  rendered 
into  English  rather  than  closely  translated,  the  quantities  being 
^ven  in  English  weights  and  measures,  that  the  report  may  be 
intelligible  to  the  ordinary  farmer,  which  otherwise  is  not  the  case. 
Since  the  experiments  which  affect  corn-crops  concern  us  more 
than  those  made  on  vines  and  fruit-trees,  our  attention  will  be 
restricted  to  the  former  class. 

The  practical  aspect  of  the  question  will  best  be  gathered  from 

the  careful  directions  issued   by  Marshal  Vaillant,  as  head  of 

the  Commission,  to  ensure  completeness  for  the  fresh  trials  which 

'  Ai%  to  be  made  in  1864  at  the  Imperial  farms,  at  the  leading 

agricultural  colleges,  and  on  the  estates  of  some  distinguished 

Agriculturists. 

If  the  results  obtained  by  one  series  of  tests  may  be  thoroughly 
^Hed  on  as  representing  the  average  effect  produced  on  large 
'^^Ids  of  similar  quality,  treated  alike,  M.  Hooibrenk  will  have 
cooverted  one  of  the  curiosities  of  garden  practice  into  a  most 
^**iIX)rtant  feature  in  the  management  of  the  farm.  It  is,  how- 
^Y^r,  unfortunate  that  a  second  test,  emanating  from  the  same 
*^^g:h  authorities,  more  accurately  executed,  but  on  a  still  smaller 
^^^le,  gave  results  much  at  variance  with  the  first. 

In  1863,  the  chief  experiments  have  been  conducted  on  the 

^^11-known  estate  of  Sillery,  in  Champagne,  the  property  of  M. 

*'^cquesson,  a  gentleman  of  the  highebt  character  and  position, 

^«o  invited  M.  Hooibrenk  to  take  up  his  residence  in  France. 

^  He  experiments  were  there  tried  on  a  large  scale  for  wheat, 

^y^y  oats,  and  barley,  growing  on  200  acres,  in  fields  of  37J  acres 

'^'^d  upwards.     In  these  fields  two-and-a-half  acres  were  left  in 

^■^eir  ordinary  state,  and  the  rest  operated  upon.    The  plots  hitherto 

^^ted  have,  however,  contained  only  4  rods  and  a  square  metre 

v^9  inches)  respectively,  so  that  we  may  look  for  the  result  of 

^^^  thrashing  of  the  general  crops  with  some  interest. 

•Let  Mr.  Hooibrenk  first  state  his  theory  respecting  artificial 
^^Undation  in'  his  own  way.  He  teaches  us  that :  It  is  not  so 
^^'^^ple  a  matter  as  it  appears  at  first  sight,  to  decide  whether  a 
?^p  is  in  flower  or  not ;  as  your  decision  depends  on  the  direction 
^  Which  you  walk,  the  stamens  which  turn  to  the  east  or  the 
.^^^  being  commonly  developed  before  those  on  the  west  and 
•  *^th  sides. 

^^  is  a  general  rule  in  the  vegetable  kingdom  that  the  pistil  or 
^C>L.  XXV.  '  T 
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female  organ  is  ready  to  be  impregnated  before  the  pollen  on  the 
stamens  is  matured.  Here,  as  in  the  animal  kingdom,  the  female 
organ  is  the  more  precocious ;  it  is  also  the  more  ausoeptible  of 
injury  from  rain,  fog,  frost,  or  insects,  which  may  disturb  the 
little  honey-drop  placed  on  its  tip  to  receive  the  pollen  and  trans- 
mit it  to  the  ovary — the  seat  of  the  embryo.  If  this  drop  have 
disappeared,  the  advent  of  the  pollen  can  do  no  good. 

The  pollen,  on  the  other  hand,  has  such  a  hardy  constitution 
that  it  may  be  kept  for  seven  or  eight  years  without  losing  its 
efficacy. 

To  remedy,  as  far  as  possible,  this  risk  of  injury,  the  fringe 
used  in  the  artificial  process  is  moistened  with  honey,  which  is 
the  same  substance  as  this  drop — for  the  bees  collect^  but  do  not 
convert  their  store. 

The  law  of  cross-breeding  applies  as  well  to  cereals  as  to  all 
other  produce ;  and  the  grain  which  is  impregnated  with  pollen 
from  a  neighbouring  ear  is  always  finer  than  that  whicn  has 
received  the  pollen  from  the  same  ear. 

The  following  is  a  sumpiary  of  the  advantages  to  be  derived 
from  the  artificial  process  : — 

1.  The  happiest  moment  is  chosen  for  the  fecundation,  instead 
of  waiting  for  a  breeze,  which  may  not  approach  till  the  pistil 
has  been  impaired. 

2.  Whereas,  in  a  state  of  nature,  a  good  many  ovaries  are 
fecundated  on  the  first  day,  on  the  second  day  not  so  many,  on 
the  third  still  fewer,  and  so  on  for  a  week  or  even  ten  days,  by 
the  artificial  process,  all  that  are  ready  are  impn^ated  at  once, 
and  nearly  all  the  rest  (those  to  the  north  and  west  especially), 
within  thrpe  or  four  days  ;  the  grains  therefore  ripen,  and  are  fit 
for  harvesting  together. 

3.  Whereas,  in  the  ordinary  ear  the  grains  are  largest  at  the 
bottom,  and  diminish  as  they  mount  upwards,  until  the  topmost 
spikelets  are  empty  and  unprofitable,  "  fecundation  **  makes  all  the 
grains  equal  in  size  from  bottom  to  top,  and  on  all  four  faces  d 
the  ear — all  the  spikelets  are  full,  and  the  ear  is  as  square  as 
possible. 

4.  The  artificial  process  adds  force  and  vigour  to  the  whole 
plant. 

The  Commission  issued  by  M.  Behec,  Minister  of  Agricul- 
ture, included  M.  Payen,  the  famous  chemist  and  philosopher ; 
M.  Dailly,  a  practical  agriculturist,  member  of  the  Central 
Society  of  Agriculture;  M.  Lefour,  the  late  President  of  the 
International  Exhibition  at  Lille;  with  M.  Simon,  Chief  Secre- 
tary to  the  Minister. 

Three  Commissioners  visited  Sillery  on  the  24th  of  July,  and 
in  their  presence  trial  plots  of  4  rods  each  of  wheat  and  zye 
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were  cut,  thrashed,  weighed,  and  measured :  the  barley  and  oats 
were  not  then  ripe,  but  a  few  days  afterwards  they  underwent  the 
same  test  in  the  presence  of  the  Communal  authorities. 

The  results  which  then  obtained  the  sanction  of  the  Commis- 
sion {pnt  ete  officiellement  constates)  were  highly  satisfactory  to  the 
experimenter,  who  felt  warranted  to  state  that  his  process  had,  on 
9U1  average,  added  50  per  cent  to  the  corn-crop,  and  that,  in  a 
fine  season,  when  artificial  aid  would  be  less  telling  than  usual. 

On  the  10th  of  August  the  Commissioners  read  their  Report 
to  the  Central  Society  of  Agriculture ;  up  to  the  end  of  1863 
this  Report  had  not  yet  been  published.  After  this  Report,  M. 
Dailly  (the  practical  agriculturist  of  the  Triumvirate)  read  a 
memorandum  relating  to  a  second  testing,  which  was  published 
in  the  *  Journal  d' -Agriculture  Pratique,'  from  which  the  follow- 
ing passages  and  calculations  are  extracted : — 

"  The  produce  per  are  (4  poles),  of  which  you  have  just 
received  the  report,  as  tested  at  Sillery,  on  the  24th  of  July  last, 
by  M.  Payen,  M.  A.  Simon,  and  myself  (M.  Lefour  being  pre- 
vented by  illness  from  accompanying  us),  corresponds  with  the 
following  crops  per  hectare. 


Per  Hectare. 

Per  English  Acre. 

Hectolitres.   Kilogrammes. 

Bushels.           lbs. 

"Wheat  fecundated*     .. 

..     41-5             3100 

46             2728 

AVhcat  not  fecundated 

..     30-5             2100 

34            1848 

I^ye  fecundated    . . 

..     34-5            2550 

38            2244 

Kye  not  fecundated     . . 

..     22-6            IGOO 

25            1408 

*'  If  the  number  100  represents  the  fecundated  wheat  and  rye 
crops,  the  natural  crop  of  wheat  will  be  represented  in  bulk  as 
73'49,  and  in  weight  as  67-74;  and  the  rye-crop  in  bulk  as 
G5'50,  and  in  weight  as  62*64. 

"  We  thought  it  would  be  well  to  try  whether  the  produce 
obtained  on  a  square  metre  (39  inches)  corresponded  with  those 
already  determined  on  the  plots  of  one  *  are '  each.  The  four 
plots  were  cut  before  our  eyes,  and  the  stalks  gathered  on  each 
were  tied  up  and  ticketed." 

M.  Dailly  then  states  very  minutely  the  extreme  care  with 
which  one-half  of  each  of  the  four  bundles  was  examined  at 
Paris ;  the  amount  of  stra^v,  "  short  stuff,"  chaff,  and  grain,  the 
number  of  stalks  of  corn  and  stems  of  weeds,  and  the  number  of 
grains  required  to  fill  a  small  measure — being  carefully  recorded. 
This  second  trial,  reduced  to  the  same  standard,  gave  results  as 
follows: — 


^  The  wheat  field,  37^  acres,  had  received  20  tons  per  acre  of  fiunii-yard  manure, 
Meocdiog  to  the  custom  in  Champagne.  Tlie  rye,  also  37^  acres,  followed  a 
nAMcrop,  no  manure  at  all  had  been  applied. 

T  2 
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Per  Hectare.  PerAcn. 

Hectolitres.   Kilogrvmmefl.  BnsheU.           lU. 

Wheat  fecundated       ..      ..     35-00          2550  39           2240 

Wheat  not  fecundated        ..     32*00          2340  36           2059 

Rye  fecundated 28-40          2000  32            1760 

Rye  not  fecundated     ..      ..     17-00          1200  19             960 

Or,  if  as  before,  the  fecundated  crops  be  represented  by  100, 
then  the  natural  wheatK;rop  is  now  represented  in  measure  u 
91*42,  in  weight  as  9i*76  ;  and  the  rje-crop  in  measure  as  59*89, 
in  weight  as  60. 

The  half- bundle  of  the  wheat  left  to  nature  contained  215  ripe 
and  7  unripe  stalks,  in  all  222,  with  two  stems  of  weeds;  its 
competitor  had  225  ripe  stalks  and  13  weed  stems.  With  the 
rye,  the  natural  crop  had  142  stalks  of  corn,  many  of  which  were 
blank,  and  22  of  weeds ;  its  rival  had  242  stalks  of  ripe  con, 
and  16  of  weeds.  M.  Dailly  aptly  remarks  that  the  produce 
appeared  to  vary  as  the  number  of  stems ;  whereas  the  artificial 
process  could  exert  no  influence  except  on  the  number  and 
weight  of  the  grains  in  a  given  number  of  stems. 

Of  the  natural  wheat-crop  only  166  grains  were  required  to  fill 
a  centilitre,  as  against  175  grains  of  the  rival  parcel ;  but  of  the 
natural  rye-crop  it  took  259  grains  as  against  247. 

It  is  elaborately  calculated  that  the  natural  wheat-ear  averaged 
12  grains  as  against  13;  and  the  natural  rye  14  grains  as 
against  15. 

The  reader  may,  by  a  little  attention,  see  for  himself  how  con- 
siderable the  discrepancies  are  between  the  results  of  the  two 
trials ;  and  if  the  smaller  bundles  were  a  fair  sample,  how  small 
was  the  advantage  gained  in  the  quality  of  the  ears.  These 
reports,  which  emanate  from  nearly  the  same  authority,  are  per- 
plexing, if  not  discouraging.  That  which  is  favourable  to  M. 
Hooibrenk  has  the  advantage  of  being  based  on  the  larger  trial 
of  the  two.  Meanwhile  there  are  many  indications  thnt  the 
question,  though  still  an  open  one,  is  considered  to  possess  mnch 
interest  and  importance.  The  following  instructions,  issned  by 
Marshal  Vaillant  (which  are  here  slightly  abridged),  bear  luffi* 
cient  testimony  to  this. 


Instrvctions  for  the  Conduct  of  Experiments  designed  to  test  M. 
Hooibhenk's  Method  of  Artificial  Fecundation^  ^c,  of  Cereals. 
(Extracted  from  the  '  Moniteur,'  November  14th,  1863.) 

M.   Hooibrenk    recommends    the    adoption    of  two  distinct 
processes : — 

1st.  Rolling  the  com  three  or  four  times  after  it  is  up;  and 

2ndly.  Artificial  fecundation  at  the  flowering  season. 

The  first  rolling  should  be  done  shortly  after  the  com  is  above 
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ground,  when  it  is  about  3  inches  high ;  the  second  and  third 
severally  at  a  week's  interval. 

Thej  should  be  performed  at  a  slow  pace,  and  on  a  day  which, 
according  to  the  usage  of  the  district,  would  be  considered 
favourable  for  the  purpose.  The  same  track  should  be  followed 
each  time  and  in  the  same  direction,  that  the  stems  may  be  bent 
to  the  8am6  side. 

Autumn  com  which  has  been  rolled  before  winter  should  have 
one  or  two  more  rollings  in  spring,  when  vegetation  revives. 
The  roller  should  be  grooved ;  it  should  be  weighted  according 
to  the  nature  of  the  soil  and  the  custom  of  the  neighbourhood. 
(Experimenters  will  have  a  pattern  roller  delivered  to  them.) 

If  the  autumn  com  is  *'  thrown  out "  by  winter  frost,  the 
commop  roll  of  the  country  should  be  used  to  set  it  firm  again. 

Kape  and  maize  are  not  to  be  rolled. 

Artificial  fecundation  is  put  in  operation  when  the  plant  begins 
to  fiower. 

It  is  eflFected  by  a  rope  25  to  30  yards  long ;  to  this  rope  are 
attached  pieces  of  woollen  twist  {torsades  de  laine)  2  feet  long, 
so  as  to  touch  each  other  and  form  a  continuous  fringe.  A  little 
piece  of  lead,  the  weight  of  a  swan-shot,  is  fastened  to  one  of  the 
threads  at  intervals  of  4  inches.  The  wool  employed  should  be 
lonp  and  coarse^* 

The  threads  are  smeared  with  a  small  quantity  of  honey  by 
drawing  the  fringe  through  the  moistened  fingers. 

To  effect  artificial  fecundation  the  apparatus  is  drawn  over  the 
com.  The  fringe  ought  to  trail  over  the  whole  length  of  the  ear, 
so  that  each  spikelet,  from  the  highest  to  the  lowest,  be  brought 
into  contact  with  its  threads.  The  workmen  should  also,  as  they 
walk,  make  the  rope  shake  the  ears  slightly.  Three  men  are 
required  for  the  work :  two,  placed  at  either  extremity  of  the 
rope,  draw  it  along;  the  third  supports  it  in  the  middle,  and 
gives  it  a  slight  lateral  to-and-fro  movement  This  operation  is 
repeated  three  times,  at  an  interval  of  one  or  two  days,  and  in 
calm  weather.  The  first  time  it  ought,  as  far  as  possible,  to  be 
performed  from  east  to  west,  the  second  time  from  west  to  east, 
and  for  the  last  time  the  farmer  may  follow  his  discretion. 

If  there  is  dew  or  frost,  the  work  should  not  begin  before 
10  A.M. ;  it  should  not  be  done  in  the  rain. 

The  crop  should,  in  all  other  respects,  be  treated  according  to 
the  general  practice  of  the  neighbourhood  in  respect  of  tillage 
mxid  manuring. 

For  rapeseed,  buckwheat,  and  maize,  the  same  rope  and  the 

•  The  rope  complete  may  be  bought  of  M.  Boucley,  Rue  Montholon,  No.  34, 
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same  procedure  may  be  adopted,  except  that  for  maize  the  letden 
weights  should  be  heavier. 

The  apparatus  should  be  washed  after  being  used  for  etch 
variety  of  plant 

That  the  influence  of  each  of  M,  Hooibrenk's  suggestioaf 
may  be  distinguishable,  and  clearness  and  precision  given  to  the 
results  sought,  the  Commission  suggests  that  the  experimentB 
should  be  made  in  the  following  manner : — 

The  fields  selected  for  experiment  should,  as  far  as  possible, 
be  similarly  circumstanced  as  to  soil,  manure,  tillage,  and  aspect, 
and  apart  from  woods,  roads,  and  avenues  of  trees. 

Each  field  should  be  divided  into  four  plots. 

To  the  first,  the  ordinary  management  of  the  district  should  be 
applied.  ^ 

On  the  second,  rolling,  but  not  fecundation,  should  be  tried. 

On  the  third,  both  the  roll  and  the  fringe  should  be  used. 

On  the  fourth,  artificial  fecundation  should  be  tested  without 
rolling. 

The  experimental  plots  may  be  restricted  to  a  square  measured 
off  in  the  centre  of  an  irregular  field,  or  to  four  ''  lands "  of  lik^ 
quality. 

The  crop  should  be  harvested  at  the  same  time  and  in  th^ 
same  manner  on  all  four  plots ;  the  head  and  tail*  com,  the  straur 
and  the  short  stuff,  should  each  be  separately  ascertained. 

At  harvest  time  the  number  of  stalks  should  be  counted  which 
are  growing  on  one  square  metre  of  ground  of  average  character 
in  each  of  the  four  plots. 

All  these  stems  should  then  be  carefully  pulled  up,  so  as  to 
preserve  their  roots,  and  they  should  be  made  into  a  bundle, 
labelled  ....  and  forwarded  to  the  Commissioners. 


The  experimenter  is  to  fill  up  a  schedule,  of  which  a  copy  ii 
furnished,  and  send  a  description  of  the  field  and. its  petition, 
with  an  account  of  the* fluctuations  in  the  yield  of  the  cereal 
under  trial  for  a  series  of  years  on  that  spot;  of  the  yield  ol 
other  portions  of  the  field  or  fields  not  under  experiment ;  of  tbi 
rost  of  the  men  and  horses  employed  in  rolling  and  fecundating 
the  field ;  and  he  is  invited  to  give  his  opinion  of  the  value  o 
the  measures  which  M.  Hooibrenk  advocates. 

One  word  of  comment  respecting  the  rolling  referred  to  maj 
be  of  use.  In  the  vineyard  and  orchard  much  of  M.  Hooibrenk'i 
art  consists  in  giving  to  the  side  branches  an  inclination  df  IIS 
degrees.  This  idea  has  been  imported  into  his  cereal  experi 
ments,  where  it  is,  perhaps,  less  at  home,  seeing  that  rolling 
must  cease  before  the  stem  is  developed.     This  portion  of  ihi 
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periment  is  not  as  novel  or  as  interesting  as  the  other ;  since, 
ithout  connecting  our  practice  with  this  new  theory,  good 
rmers  liave  not  overlooked  the  use  of  the  roll,  so  far  as  leisure 
id  a  Happy  moment  could  be  found. 

It  will,  however,  be  useful  to  have  the  effects  of  repeated  rollings 
sparately  investigated  and  carefully  recorded. 


6. —  The  Leporide. 

Both  the  farmer,  who  is  more  and  more  conversant  with  cross- 
breeding, and  the  naturalist,  who  cannot  stand  apart  from  the 
?xisting  controversies  on  "  species,"  are  interested  in  the  practical 
development  given  in  France  of  late  to  a  race  of  hybrids  between 
the  hare  and  the  rabbit,  which  bears  the  name  of  "  Leporide.** 
This  half-bred  has  been  reared  during  the  last  seventeen  years 
under  the  management  of  M.  Roux,  President  or  Vice  President 
of  the  Agricultural  Society  of  Charente,  who  appears  to  be  an 
intelligent  but  unscientific  and  unobtrusive  landed  proprietor. 
Its  fame  has  been  spread  abroad  by  M.  P.  Broca,  a  French 
naturalist,  in  a  treatise  on  Hybridising,  published  in  1859,*  who 
twice  visited  and  inspected  M.  Roux's  establishment,  and  carefully 
weighed  his  explanations. 

It  appears  that  among  the  recognised  hybrid  animals  are  found 
(in  addition  to  the  mule)  the  offspring  of  the  he-goat  and  the 
ewe ;  of  the  setter-dog  and  the  bitch-wolf  (of  which  breed  four 
jjenorations  were  reared  by  Buffbn)  ;  of  the  camel  and  drome- 
dary ;  Buffbn's  crosses  between  the  ox,  bison,  and  zebra ;  and 
those  also  obtained  by  John  Hunter  from  dogs,  jackals,  and 
wolves. 

Moreover  instances  have  been  already  recognised  of  a  hybrid 
birth  from  the  hare  and  rabbit:  between  1773  and  1780  the 
Abbe  Gagliari,  near  Oneglia,  bred  from  the  buck-rabbit  and  the 
doe-hare^  and  Amorretti  recorded  the  results  in  1780.  In  1831 
the  London  Zoological  Society  received  a  communication  relating 
to  the  chance  birth  of  a  liybrid  from  the  buck-hare  and  doe- 
rabbit. 

In  this  case  a  leveret  had  been  reared  with  two  young  rabbits, 
buck  and  doe.  The  doe  bore  a  litter  of  six  young  ones,  of  which 
three  were  common  rabbits  and  the  other  three  resembled  the 
hare.  One  of  the  latter  alone  survived,  and  some  years  after  was 
dissected  by  Professor  R.  Owen,  whose  examination  settled  the 
jw^ously  existing  doubts  as  to  the  hare  having  been  its  sire. 
*^  intestines,  it  is  said,  corresponded  neither  with  those  of  the 
>*Wiit  nor  the  hare ;  the  great  bowel  differed  but  little  from  that 
^  fljte  rabbit,  the  smaller  one  was  that  of  the  hare.     'JThe  skin 

*  *  Recherches  sur  I'Hybridit^  Anfanale  en  g^^n). 
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resembled  that  of  the  hare,  but  the  hind  limbs  were  like  those 
of  a  rabbity  and  the  flesh  was  white.  Owen  recognised  it  u 
a  hybrid. 

That  hybrids  may  be  produced  between  these  two  animtlf 
seems  not  to  be  disputed  ;  but  that  hybrids  should  be  prolific 
and  breed  one  with  the  other,  or  with  either  parent  stock,  Iw 
been  a  point  of  acrimonious  contention,  which  is  not  the  lesi 
bitter  because  it  is  prompted  by  a  motive  to  which  respect  is  due. 

It  has  been  a  dogma  of  the  Naturalists  that  hybrids  of  different 
species  are  sterile,  and  the  hare  and  rabbit  are  classed  as  belong- 
ing to  different  species ;  moreover,  points  of  religious  belief  bare 
p:ot  mixed  up  with  the  Naturalist's  creed  respecting  **  species.'* 
So  M.  Roux  and  his  reporters  have  been  libellously  assailed, 
and  the  truth  of  their  assertions  tested,  and,  as  it  seem%  con- 
firmed. 

M.  Roux's  object  in  his  cross-breeding  was  to  unite  with  the 
prolific  character  of  the  rabbit  some  of  the  superior  qualitiei  of 
the  hare.     With  this  view  the  doe-rabbit  was  at  first  preferred 
(the  doe- hare  being  a  very  shy  breeder  in  confinement  besides 
being  less  prolific),  and  further  modifications  in  the  race  were 
afterwards  introduced.    The  first  cross  very  nearly  resembled  the 
rabbit ;  the  females  among  them  were  then  put  to  the  back-hBie, 
and  their  produce  were  "  larger  and  stronger  than  either  fiither  or 
mother,"  yet  in  appearance  they  were  only  half  way  between  the 
hare  and  rabbit.     M.  Roux  next  bred  from  this  second  generation 
("  inter  «e''),  and  the  ofispring  resembled  their  parents,  but  the  litters 
diminished  in  number  down  to  from  two  to  five ;  so  a  little  more 
rabbit  blood  was  thought  desirable,  and  the  does,  three-qoarter 
hare,  were  put  to  a  half-bred  buck.     The  result  was  quite  satis- 
factory— the  produce  exhibited  the  handsome  features  and  fonn 
of  their  mother,  and  they  were  prolific.     When  they  were  further 
bred  from  ^^  inter  5^,"  the  litters  numbered  from  five  to  eight, 
and  they  were  more  hardy  even   than  the   rabbit,  and   easily 
reared :  they  grow  fast,  are  precocious,  and  will  begin  to  breed 
at  four  months.     The  gestation  occupies  thirty  days  ;  they  suckle 
for  three  weeks :  twenty-seven  days  after  the  last  birth  the  doe 
may  be  put  to  the  buck,  and  can  very  well  rear  six  litters  in  a  year. 

It  is  stated  that  this  breed  supplies  a  large  amount  of  meat  for 
the  food  consumed ;  sold  at  the  age  of  four  months  they  make 
two  francs  in  the  market,  when  the  warren-rabbit  fetches  only  one 
franc.  When  older  their  skin  becomes  more  valuable  thaii  that 
of  the  hare,  and  commonly  sells  for  one  franc.  At  a  year  old 
they  generally  weigh  from  8  to  11  lbs.;  picked  specimens  have 
attained  to  12,  14,  and  even  17  lbs.  With  results  such  as  these, 
M.  Roux  considered  that  he  had  reached  his  aim,  and  this  new 
stamp  of  animal  was  to  be  retained  and  maintained. 
I    To  breed  these  sinimals  the  following  course  must  be  pursued: 
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a  leveret  should  be  caught  between  twenty  and  thirty  days  old, 
when  be  can  live  without  being  suckled;  he  should  be  kept 
with  some  young  doe-rabbits  of  his  own  age,  quite  apart  from 
any  other  animals :  he  will  grow  up*  with  them,  but  continue  to 
be  more  shy  than  they.  When  they  are  of  an  age  to  breed, 
all  the  does,  except  one  or  two,  should  be  withdrawn,  and  shortly 
these  will  be  with  young ;  they  may  then  be  removed  and  some 
of  the  others  brought  back.  The  hare  will  after  this  be  gene- 
rally kept  by  himself,  and  the  doe  will  be  brought  to  him  at 
night,  when  all  is  quiet,  and  a  covering  will  be  put  over  the  bars 
of  his  hutch. 

It  appears  that  the  number  of  the  young  at  a  birth  depends  on 
the  sire  as  well  as  on  the  dam  :  a  doe-rabbit  put  to  a  hare,  instead 
of  rabbit,  will  bring  forth  five  to  eight,  instead  of  eight  to  twelve 
young  ones  ;  and  again,  as  already  stated,  a  buck  hybrid  of  half- 
rabbit  blood  increased  the  numbers  of  the  quadroon  litter.  This 
stock  has  now  been  kept  up  through  some  fourteen  or  fifteen 
generations,  and  in  consequence  of  the  pains  which  have  been 
taken  to  avoid  too  much  of  breeding  "  in  and  in "  they  have 
not  fallen  off  in  size  or  appearance. 

M.  Broca  speaks  of  M.  Roux  as  a  gentleman  who  has  no 
pretensions  whatever  to  scientific  knowledge,  and  yet  reports  that 
his  whole  account  of  the  course  of  events  tallies  exactly  with  that 
which  an  enlightened  physiologist,  familiar  with  the  laws  of 
" Hybridityy^  would  have  anticipated  under  the  circumstances ; 
and  this  he  considers  to  be  in  itself  strong  evidence  of  the  truth 
and  accuracy  of  his  statements. 

If  our  readers  who  are  breeders  of  stock,  have  had  patience  to 
proceed  thus  far,  a  word  may  suffice  to  point  out  to  them  that, 
whatever  be  their  flock  or  herd,  they  have  a  personal  interest  in 
the  broader  features  of  this  subject.  Extreme  cases  are  best 
qualified  to  throw  a  light  upon  the  mysteries  of  cross-breeding, 
and  to  aid  the  investigation  of  the  "laws  of  hybridity."  The 
less  the  affinity,  the  broader  the  contrasts  between  the  two 
parents,  the  more  manifest  and  distinct  will  be  the  part  which 
each  plays  in  moulding  the  nature  of  the  offspring. 

The  hare  and  the  rabbit  are  so  little  akin,  that  the  idea  of  any 
fusion  between  them  has  been  a  stumbling-block  to  orthodox 
science.  If  we  are  satisfied  that  both  the  buck-rabbit  and  doe- 
hare,  and  also  the  buck-hare  and  doe-rabbit,  have  been  successfully 
brought  together,  either  of  these  two  phases  will  be  worthy  of 
examination,  and  the  one  will  illustrate  the  other.  M.  Roux's 
hybrids  of  different  degrees,  originating  with  the  doe-rabbit,  have 
aU  had  white  flesh,  like  that  of  the  rabbit  in  colour,  though  different 
in  flavour  (Gagliari's,  bred  from  the  doe-hare,  had  red  meat)  ;  their 
coat  is  said  to  resemble  the  hare  in  its  texture,  but  its  colour  is 
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intermediate,  a  reddish  grey ;  the  ears  are  as  long  as  those  of  die 
hare,  with  this  peculiarity,  that  in  many  instances  one  ear  is  encti 
the  other  pendent ;  their  heads  are  larger  than  those  of  the  laUut, 
the  eye  more  projninent  and  placed  nearer  to  the  nostrils;  the 
hind-legs  are  said  to  resemble  the  hare  (Prof.  Owen's  report,  ai  we 
have  seen,  differed  in  this  respect),  the  fore-legs  are  longer ;  tlie 
length  of  tail  is  intermediate.  The  rabbit-blood,  through  the 
male  or  female  alike,  appears  to  give  and  maintain  a  prolific 
character,  that  of  the  hare  to  impair  it 

From  such  considerations  M.  Broca  has  been  led  to  adopt  a 
distinction  in  the  physical  constitution,  suggested  by  Bicnat^ 
between  the  relative  (or  animal)  life  and  the  organic  (or  vege- 
tative) life,  and  to  consider  that  in  hybrids  the  former  is  chiefly 
influenced  by  the  sire,  the  latter  by  the  dam.  The  expression 
'^  relative  life  "  seems  intended  to  signify  all  that  tends  to  faring 
tlio  animal  into  relation  with  external  objects — the  organs  or 
instruments  of  perception,  will,  locomotion,  sensation;  whilst 
on  the  orf/anic  life  dc})eiid  digestion,  secretion,  nutrition :  that  is 
to  say,  the  formation  of  tissues  through  the  blood  in  like  manner 
as  wood  is  formed  by  sap,  whence  organic  is  nearly  synonymiiHS 
with  vegetative  life. 

One  illustration  of  the  use  to  which  such  curiosities  of  phy- 
siology may  be  put  by  farmers  may  serve  as  a  fitting  conclusion 
to  this  statement.  We  have  lately  had  before  our  eyes  an  in- 
teresting lecture  on  the  breeding  and  management  of  uxeep  from 
Mr.  Woods,  agent  to  Lord  Walsingham.  The  practical  aim  of 
this  address  is  especially  manifested  by  the  special  notice  it 
directs  to  cross-breeding,  as  generally  practised  in  Norfolk, 
rather  than  of  the  management  of  his  Lordship's  first>-rate  South- 
down flock. 

Mr.  W(x>ds  raises  the  question  whether  farmers  should  not 
rather  put  a  down-ram  to  long-wooUed  ewes  than  continue  to 
follow  the  converse  practice.  Now,  if  the  flesh  distinctly  takes 
after  the  dam,  and  '^  the  consistence  of  the  pelt "  be  that  of  the 
sire,  it  would  seem  that  we  should  lose  rather  than  gain  by  the 
ch.inge  suggested.  So  far  as  quality  of  flesh  is  concerned,  the 
down-ewe  is  decidedly  preferable,  for  the  butcher  values  dark 
meat,  paiticularly  in  young  animals ;  so  far  as  perception,  and 
will,  and  sensation  influence  the  temperament,  a  placid  long^ 
wooUcd  sire  will  answer  best  Witli  respect  to  the  wool,  there 
may  b(i  a  doubt  whether  we  should  refer  its  character  to  the  sire 
or  to  the  dam ;  yet  this  theory  appears  to  support  the  preference 
given  tt)  the  sire  bearing  a  heavy  fleece.  At  all  events,  breeders 
may  get  some  food  for  meditation  from  the  records  of  Cagliaii's 
and  lioux's  respective  forms  of  hybrids. 
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XII. — Affricidture  of  Hertfordshire.    By  H.  EvERSHED. 

Prize  Essay. 

ERTFORDSHIRE  enjoys  the  climate  of  an  inland  southern  county. 
I  soil  is  generally  of  fair  quality,  and  capable  of  being  made 
oductive  by  liberal  farming.  It  is  rich  in  woods  and  timber, 
bicb,  if  not  conducive  to  improved  farming,  are  by  their  luxu- 
atnce  evidences  of  good  land,  and  must  be  reckoned  among 
lose  local  attractions  which  have  caused  an  unusual  number  of 
>untry  seats  to  be  scattered  over  the  county. 
The  soil,  which,  except  when  the  chalk  comes  to  the  surface, 
clay,  or  a  mixture  of  clay,  loam  and  gravel,  oftener  heavy  than 
ght,  is  usually  well  provided  with  natural  drainage  by  the 
umerous  streams,  by  inequalities  in  the  surface,  and  by  the 
balk  substratum  which  underlies  nearly  all  the  county  at  various 
epths. 

The  proximity  of  London  has  for  generations  given  a  stimulus 
5  some  branches  of  its  farming ;  and  of  late  years  fresh  encourage- 
aent  has  been  derived  from  railways  and  the  increased  require- 
nentsof  the  metropolis.  The  population  in  1851  was  173,962, 
n  1861,  177,452.     The  area  is  428,143  acres. 

We  are  obliged  to  Mr.  H.  Thurnall,  of  Royston,  for  the  follow- 
ing statistics  on  the  climate  : — 


Rainfall  at  Roystox,  in  Herts,  during  the  Years  1860,  18G1,  1862, 
and  1863. 
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The  average  yearly  rainfall  for  Royston  is  about  24  or  25 
inches. 

Although  Royston  is  remarkable  for  the  number  of  days  on 
^kich  rain  falls,  it  nevertheless  constitutes  one  of  the  driest  parts 
^  the  county,  as  the  following  Tables  (taken  from  Mr.  G.  J. 
pyiiKms's  well-known  yearly  accounts  of  British  Rainfall)  will 
*ow:— 
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The  South-midland  Counties  (including  Hertfordshire)!  tie 
Eastern  Counties,    and  Middlesex,    are  the   driest  counties  in 


Kngland. 


Soil  and  General  Aspect. 


If  we  except  two  patches  of  green  sand  with  a  little  gault  oo 
the  b()rd(?rs  of  Rucks  and  Cambridgeshire,  the  chalk  formation 
occupies  the  whole  of  the  county  to  the  north  of  a  line  drawn 
from  a  point  just  north  of  Bishop's  Stortford,  through  Waitj 
Hatfield,  St.  Albans,  and  Rick  mans  worth. 

A  stranger,  however,  on  observing  the  chalk  cropping  oat  in 
tlie  (loop  lauos  and  cuttings  might  easily  be  misled  as  to  the 
gonoral  (piality  of  the  soil  ;  but  the  prevalence  of  the  bare  fallow 
and  the  absence  of  the  tinkling  sheep-bell  ought  soon  to  nude" 
ceivo  him.     The  land  here  is  chiefly  arable. 

The  remaining  portion  of  the  county  south  of  the  chilk 
formation,  and  bordering  on  Essex  and  Middlesex,  consists  ol 
London  and  plastic  clay.  Here  the  clays  and  loam  are  generally 
of  greater  depth,  and  better  suited  for  pasture.  The  Middlrttf 
corner  of  the  county  is  almost  entirely  devoted  to  grass«farmiDgi 
and  the  making  of  hay  for  the  London  market.  In  this  diittic* 
Uo  staple  of  the  land  is  occasionally  deep  and  fertile,  as  inth^ 
nurseries  at  Sawbridgeworth,  where  the  fruit-trees  have  xaA^ 
J^om  10  feet  of  good  loam. 

The  richest  tract  in  the  county  is  said  to  be  the  sandy  loam  U- 
»'•  -alloy  of  the  Loa,  from  Hoddesdon  to  Cheshunt  This  »po 
'    .|iec'ially  appropriated  to  market-gardening  and  to  nurseriei. 

Some  of  the  worst  land  is  in  several  parishes  east  and  south 
cist  of  Stevenage,  where  the  clay  is  of  a  poor,  wet,  hungiy  d^ 
"-'•ition,  Avhich  cannot  easily  be  improved. 

\ round  Hatfield,  Myms,  and  Nortliam,  is  a  considerable  tra^^ 
..nvlw-'  -^  *   ilr-i'  "'"'M-'i'r's  map  o^  the  soils  "  poor  gravel."   Tha^ 
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incnt  writer  himself  occupied  a  farm  in  the  parish  of  North 
yms,  and  describes  it  in  these  graphic  words :  "  I  know  not 
lat  epithet  to  give  this  soil ;  sterility  falls  short  of  the  idea — 
lungry,  vitriolic  gravel.  I  occupied  for  nine  years  the  jaws 
a  wolf.  A  nabob's  fortune  would  sink  in  the  attempt  to  raise 
Kftl  crops  in  such  a  country." 

It  is  remarkable  that  the  hedges  and  timber  are  thrifty,  and 
ow  no  sign  of  "  sterility."  This  is  owing  to  the  subsoil  being 
ol,  and  favourable  to  their  growth.  The  real  sterility — for 
ii  character  is  still  retained — is  partly  owing  to  the  mechanical 
mdition  of  the  surface-soil,  a  mixture  of  sticky  clay  with  the 
•avel,  whicli,  cementing  together,  scarcely  suffer  the  water  to 
iss  into  the  chalk  rock  below.  Though,  after  being  drained, 
te  land  dries  more  rapidly,  even  then  its  mechanical  texture  is 
)t  sufficiently  altered  to  admit  of  treading  by  sheep  in  winter. 
Chalking  is  practised  here  with  great  advantage. 
As  a  whole,  the  county  is  heavily  wooded.  On  some  estates  a 
roat  improvement  has  been  effected  by  removing  superfluous 
nces ;  but  the  land,  especially  when  heavy,  is  often  encumbered 
ith  trees  to  an  extent  quite  incompatible  with  good  farming. 
The  strip  of  thin  chalk  land  crossing  the  northern  part  of  the 
)unty,  with  its  wide  ojxin  fields  and  turnip  and  sheep  farming, 
so  suggestive  of  Cambridgeshire  that  the  boundary  of  the 
mnties  at  Royston  may  well  be  passed  without  being  remarked, 
he  natural  division  is  found  in  the  hills  near  Ther field,  on  the 
•eat  north  road,  wlien  you  plunge  at  once  into  Hertfordshire 
*oj)er,  with  its  woods,  small  enclosures  and  heavily-timbered 
nces. 

We  desire  to  give  an  accurate  account  of  the  usual  system  of 
rming  without  needlessly  dwelling  on  defects;  and  this  is  not 
1  easy  task.  In  general,  on  every  variety  of  soil,  good  and  bad 
anagement  are  blended  together  with  such  slight  shtades  of 
ifference  that  a  picture  of  their  general  aspect  could  hardly 
^  drawn,  and  if  drawn  would  be  unreadable.  It  is  ejisy,  how- 
•pr,  as  well  as  agreeable  to  find  for  description  examples  of 
filial  management,  such  as  alone  are  worthy  of  being  copied. 

Alanagemont  of  Lu/ht  Land, 

The  greatest  extent  of  light  land  is  to  be  found  in  the  southern 
^llof  the  county.  The  situation  of  the  district  within  twenty- 
mo miles  of  London  greatly  influences  the  farming,  and  parti- 
Jarly  the  stock-keeping,  since  much  of  the  produce,  such  as 
•oti,  wheat-straw,  and  clover-hay — which  elsewhere  are  made 
ito  manure  at  home — are  here  sold  with  greater  advantage. 
Ul,  good  examples  of  the  skilful  fattening  of  cattle  in  yards 
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may  be  found  even  here.  As  the  land  is  unfit  for  pennannl 
pasture^  and  the  clovers  are  sold  for  hay,  but  few  sheep  or  stock 
of  any  kind  are  kept  in  the  summer.  In  winter  the  fattening  d 
early  lambs  has  long  been  practised ;  some  home-bred  tegi « 
store-sheep,  bought  in  the  autumn,  are  also  sold  fat  in  spring. 

The  common  rotation  of  crops  is — 1.  ^Roots;  2.  Barley;! 
Clover  (or  mixed  grasses)  ;  4.  Wheat ;  often  followed  by,  5.  Oiti 
Sainfoin,  laid  down  for  three  years,  is  common. 

The  Fallow-Crop. — A  few  tares  are  grown  for  horses,  follows 
by  white  turnips  for  the  ewes  and  lambs ;  trifolium  has  bea 
tried,  but  it  is  not  liked  as  sheep-feed,  and  as  hay  is  coarse  tti 
unsuitcd  for  the  London  market.  Rye  for  spring-feed  is  occauon 
ally  grown  ;  but  this  and  other  stubble-crops  are  generally  diiif 
proved,  as  interfering  with  the  necessary  tillage  and  with  the  nui 
fallow-crop.  Mangold  is  grown  to  a  small  extent,  and  is  invih 
able  for  the  ewes  and  Iambs  in  April  and  May.  Swedes  are  4 
main  fallow-crop.  Their  cultivation  in  Herts  was  considered  b 
Arthur  Young  to  be  in  an  advanced  state,  owing  to  the  commtt 
of  manure :  artificial  manures  have  now  neutralised  this  adni 
tage.  Three  ploughings  are  usually  given,  commencing  with 
6-inch  or  7-inch  furrow  in  autumn,  by  three  horses,  on  wid 
lands.  In  spring  the  furrow  is  turned  back,  and  the  scarifier^ 
used  as  often  as  may  be  necessary.  The  field  is  then  set  out  | 
ridges.  27-inch  bouts  are  the  most  convenient  width  for  fl 
dung-cart  A  good  marker  is  made  by  removing  from  Ganetl 
horse-hoe  the  beam  which  carries  the  hoes,  and  substituting  oi 
witli  the  marking-shares  at  the  required  width.  About  10  tons  | 
dung  per  acre  are  laid  in  the  furrows,  which,  when  the  land  if ' 
good  order,  are  made  and  closed  up  with  the  double-breasti 
plough  ;  2  cwts.  of  superphosphate  are  drilled  with  the  ff» 
When  artificial  manure  only  is  used  the  rows  are  24  inch 
apart,  and  about  4  cwts.  of  superphosphate  are  used.  This 
tlie  usual  system  ;  when  higher  farming  is  practised,  IJ  CWi 
or  2  cwts.  of  guano  in  addition  are  sown  in  the  ridges. 

Ropeatcjd  horse-hoeings  are  given.  The  cost  of  hand-hoeii 
is  0)5.  9r/.  per  acre :  viz.  chopping  out  the  young  plant,  2*.  6d 
jingling  by  women  and  children  a  week  alter.  Is.  3d.;  aft< 
•leaning,  3.9.  That  part  of  the  crop  which  will  not  be  us 
yoforc  Christmas  is  partially  heaped  and  earthed  in  the  field 
'5.  ])er  acre,  topping  and  tailing  included.  An  old-fashion 
)ractice,  not  abandcmcd  though  inferior  to  the  last,  is  drawl 
•"t  a  trench  or  furrow,  every  4  yards,  with  two  deep  bouts  oft 
iiough,  plactnr/  the  swedes,  with  their  leaves  and  roots  on,  si 
^y  side  in  the  furrow,  and  then  ploughing  back  the  earth 
hnnn  T^**  root  aud  top  are  thus  kept  alive,  and  the  bulb  in  gn 
.    —  -^terft^  ^ron    ii*orrie>f;on<*  ^f  fipost  ai^d  thaw.     \n  mi 
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rioters  it  answers  very  well,  but  in  a  long  severe  frost  the  frozen 
oots  are  for  a  time  unfit  for  use  and  after  the  thaw  are  much 
njared  in  quality. 

Mr.  Thomas  Smith,  of  Sandridge,  has  made  a  good  fallow  on 
iiy  land  with  his  steam-cultivator  by  the  follbwing  simple 
operations.  The  stubble-ground,  smashed  twice  after  harvest, 
was  left  till  spring,  and  then  harrowed  and.  scarified  by  horses  to 
draw  out  the  weeds ;  steam-cultivated  again  in  May,  and  then 
ridged-up  by  horses  and  dunged.  The  swedes  were  a  pretty 
good  crop,  and  better  than  if  moisture  had  been  lost  by  frequent 
ploughings.  Autumn  cultivation  has  its  advocates,  but  among 
Its  opponents  are  many  able  farmers  who  prefer  to  keep  the 
ylough  steadily  going,  turning  a  good  furrow  after  harvest, 
instcaid  of  merely  scratching  the  surface.  Smashing  with  the 
■team-cultivator  is  a  different  matter. 

Barley. — Well-folded  land  is  drilled  as  soon  after  the  first 
week  in  January  as  it  is  in  good  working  order,  with  a  view  to 
decking  the  exuberant  growth  of  straw.  March  is  the  principal 
•eed  month,  and  much  com  is  put  in  later  after  the  ewes  and 
lambs;  the  middle  of  April  should  be  the  latest  date.  May 
•own  barley  is  sure  to  be  inferior  in  quality  and  yield.  To  avoid 
4is,  swedes  are  either  finished  earlier  or  carted  to  the  fallows  or 
clovers,  and  mangold  are  heaped  in  convenient  situations  to 
Bucceed  the  swedes.  After  the  fold  a  rather  shallow  furrow  is 
given.  In  dry  weather  in  March  the  drill  may  follow  close 
after  the  plough,  with  or  without  a  scarifying,  and  generally 
with  two  harrowings  before  and  two  after  the  drill,  besides 
rolling.  Chevalier  and  long-eared  Nottingham  are  the  sorts 
niost  in  favour  ;  2i  bushels  to  3 J  bifshels  of  seed  per  acre. 

Destruction  of  Charlock. — Charlock  is  here  a  troublesome  weed  : 
toeing  and  weeding  are  the  usual,  but  incomplete,  remedy.  It 
i«  far  better  and  cheaper  in  the  end  to  take  two  successive  green 
crops  and  employ  the  interval  in  alternately  sprouting  and 
destroying  the  store  of  seed  in  the  soil.  Weedings  are  expensive 
*nd  injurious  both  to  corn-crops  and  to  the  clover  or  grass 
seeds..  (The  best  crop  for  the  second  year's  fallow  is  mangold.) 
«  should  succeed  the  latest-fed  swedes,  after  one  ploughing,  with 
a  dressing  of  2  cwts.  of  guano  and  2  cwts.  of  superphosphate  per 
*cre.  If  it  be  drilled  a  yard  apart,  and  the  plough  used  between 
^J  rows  all  the  summer,  immense  quantities  of  charlock-seed 
will  vegetate  and  be  destroyed,  and  a  bulky  crop  of  mangold  is 
^most  ensured.  Wheat  or  barley  follows,  and  will  require  a 
'jskt  dressing  of  guano.  The  acreage  under  corn  is  thus  for  a 
™c  reduced,  but  ample  compensation  will  be  found  in  the  value 
2  the  mangold  crop,  in  the  greater  yield  of  com  per  acre  when 
^  kiid  is  thoroughly  prepared,  and   in  the  abatement  of  an 
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abiding  nuisance.  By  this  and  similar  methods  we  have  seen  a 
farm  entirely  cleaned  of  this  weed  where  it  was  once  as  "  natnnl* 
as  on  other  lands  still  summer-clad  in  the  brightest  yellow.  . 

Clover^  Sainfoin^  Sfc. — Red  clover  or  cow-grass  is  not  a  afc 
crop  oltcner  than  once  in  eight  or  ten  years;  12  lbs.  of  seed  are 
mixed  with  6  lbs.  of  trefoil  and  sown  with  the  hand-barrow ;  a 
seed-barrel  fitted  to  a  corn-drill  saves  3  or  4  lbs.  of  seed  per  aot 
Alsike  is  seldom  grown  alone  ;  for  admixture  it  may  be  recom- 
mended as  producing  a  heavy  hay-crop.  Stock  do  not  mwi 
like  it  in  the  green  state  and  it  yields  no  after-crop ;  but  it  wiD 
grow  vigorously  on  "  clover-sick  "  land,  and  if  required  to  stad 
two  years  will  yield  as  bulky  a  crop  the  second  year  as  the  fint 
The  usual  mixture  of  seeds  is,  of  white  clover  5  or  6  lbs.,  awl 
of  trefoil  15  lbs.  per  acre,  mown  for  hay  and  afterwards  fed  bf 
stock-sheep.  Red  clover  is  mown  twice,  if  the  second  crop  w 
worth  it.  The  hay  is  made  on  the  swath  to  preserve  the  leaf; 
it  is  turned  6  or  7  days  after  cutting,  and  cocking  is  avoided  i 
unless  the  weather  is  fickle.  The  average  crop  is  1 J  loads  f<*  ] 
the  first  crop,  and  J  or  1  load  per  acre  the  second  crop. 

Sainfoin, — 4  bushels  per  acre  of  seed  arc  drilled  in  spring- 
corn,  7  inches  apart  It  is  ploughed  up,  after  three  years,  with  a 
deep  furrow  for  oats,  or  occasionally  for  wheat.  The  objections 
to  a  longer  layer  are  the  increased  cost  of  cleaning  the  land  and 
the  risk  of  wire  worm  in  the  next  crop.  Manure  is  seldom  given* 
The  common  sainfoin  is  preferred  for  general  cultivation;  the 
giant  variety  is  the  best  to  lay  down  for  one  year  only.  Tte 
first  crop  is  heavy,  though  coarse  for  hay  ;  and  the  after-croa 
stalky  and  inferior  as  feed  or  hay,  is  usually  saved  for  w^ 
and  yields  an  average  of  2  quarters  per  acre.  It  is  easy  to 
thrash,  and  is  worth  about  40^.  per  quarter.  The  common  sain* 
foin  comes  rather  later  for  hay,  and,  as  the  first  year's  crop  is  not 
a  full  one,  8  lbs.  of  trefoil  arc  sown  with  it  to  supply  the  defi- 
ciency. The  after-crop,  which  is  too  late  and  short  for  h*y 
makes  beautiful  feed.  The  sheep  should  be  removed  by  Michael' 
nas,  to  allow  the  plant  to  make  some  aftergrowth ;  if  close 
jroppcd,  it  would  rot  off  at  the  crown  in  winter.  Common  saifl- 
oin,  if  saved  for  seed,  must  be  fed  until  the  beginning  of  JuD^ 
i^^c  red  clover,  but  here  the  hay  is  the  most  paying  crop. 

V/ieat    is    drilled   7    or    8    inches   apart   in   the    row.    The 

ea  is  ploughed,  when  sufficiently  wetted  by  rain,  with  a  5-iDch 

nrrow,  and  is  sometimes  pressed  by  the  common  "presser,   of 

..isolidated    by  using    the  Cambridge  or  Crosskill  Roll.    ^^ 

^l*^    furrow    is  preferred    for   the   seed.      The    usual    seeding 

'le   chalk  soils  is  large,    8  to   12  pecks   per   acre.     Forty 

•*t^      )ushels    of    soot,   ''osting.  Id.    per   bushel,    is   a  very 

■   n*"       'nv'l   ^csi"*;    "^**n    ^o  (liinn^  '*"  uscd  •  it  is  sown  at  ^ 
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of  25.  6rf.  and  a  quart  of  beer  for  a  hundred  bushels.  Soot 
lid  to  bring  on  the  wheat  g^radually  up  to  harvest,  jtjuano  to 

2  and  keep  it  green  and  growing  too  h)ng.    Sf)ot  is,  however, 
liable   to  adulteration    with  sawdust  charred   by   tojjperas 

with  ground  cinders,  cScc,  and  the  growth  it  induces'  under 

3  circumstances  is  much  more  gradual  than  is  desirable  ! 
>  cwts.  of  guano  sown  at  seed-time,  or  in  January  or  February 
ad  of  April,  is  found  to  be  a  better  and  safer  manure. 
?at  is  rolled  or  clod-crushed  in  spring  to  set  the  young  j)lant 

make  it  tiller.  It  is  not  hoed  unless  the  land  is  foul,  but 
sometimes  harrowed  to  destroy  annual  weeds.  Red  varieties 
he  safest,  though  after  favourable  seasons  white  wheats  come 
2  into  favour.  Mixed  white  and  red  seed  is  liked,  and  sells 
ily.  On  light  chalk  and  gravel  land  red  Lammas  wheat  is 
*med  for  its  soft  fine  straw,  suited  for  plaiting.  The  straw 
rawn  by  hand  from  the  sheaf  in  the  barn,  and  after  the  ears 
J  been  cut  off  it  is  sold  to  the  villagers  at  \d,  or  IW.  a  lb., 
Jtimes  realizing  nearly  as  mu(rh  per  acre  as  the  corn.  Twenty- 
t  bushels  of  wheat  is  considered  an  average  crop. 
its, — The  wheat-stubble  is  ploughed,  with  a  furrow  of  7 
3S  by  3  horses  soon  after  Christmas  :  the  land,  if  ploughed 
er,  is  liable  to  get  overrun  with  grasses.  Black  Tartarian 
are  drilled  as  early  as  February,  and  the  red  or  early  grey 
as  late  as  the  1st  of  April.  Canadian  oats  are  unproductive 
pt  on  very  rich  land.  Scarifying  previous  to  drilling  is  seldom 
ed :  neither  dung  nor  artificial  manure  is  generally  applied, 
2^h  no  crop  yields  a  more  certain  return  for  outlay  in  guano 
oats;  2i  cwts.  per  acre  applied  at  the  time  of  sowing  Tar- 
n  oats  frequently  doubles  the  produce.  Such  a  bulky  crop 
he  collateral  advantage  of  keeping  under  charlock  and  other 
is.  Many  intelligent  farmers  consider  that  the  manage- 
:  of  the  fifth  crop,  opposed  as  it  is  to  the  sound  principle  of 
ing  the  land  in  improving  condition,  is  the  weakest  point  in 
farming  of  this  county.  "To  have  the  last  crop  of  your 
je  the  best"  is  a  homely  maxim,  full  of  meaning.  The 
e  system  of  management  should  have  this  aim  in  view ;  for 
ost  of  restoring  condition  to  land  is  always  greater  than  that 
jeping  it  in  good  heart.  The  crop  of  oats  after  wheat  with- 
[Iressing  seldom  exceeds  5  quarters  per  acre ;  with  liberal 
ing  7  to  *J  (|uarters  are  as  easily  obtained.  Winter  oats  are 
n  to  some  extent  to  relieve  the  spring  work  and  to  extend 
[>ericKl  of  harvest ;  3  to  3 J  bushels  per  acre  are  sown  from 
niddlc  of  September  to  early  in  October. 
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Fattening  Lambs  for  the  London  Market, 

On  a  stock-farm  of  300  acres  about  200  Hampshire  ewes  are 
bought  in  July  or  August.  They  are  kept  on  stubbles  and 
layers  as  long  as  the  feed  lasts,  and  are  then  removed  to  the  tur- 
nips. White  turnips  are  considered  best  for  milk  at  the  first 
stage  ;  but  later,  when  the  lambs  begin  to  eat,  swedes  are  pre- 
ferred, as  being  sounder  and  better  food  both  for  them  and  the 
ewes.  Hay-chaff  is  always  given  before  lambing.  Lambing 
commences  in  the  middle  of  December,  and  should  be  over  by 
the  middle  of  January.  The  lambs  fall  in  a  fold,  and,  if  strong, 
are  removed  with  their  mothers  to  the  turnip-fields  in  a  few  days. 
As  soon  as  the  lambs  begin  to  eat  they  arc  supplied  with  cnt 
swedes,  oil-cake,  beans,  and  cut-clover  chaf!^  ad  libitum.  Oats, 
maize,  and  white  or  partridge  peas  are  partially  used.  The  ewes 
are  also  supplied  with  an  unlimited  quantity  of  similar  food,  oil- 
cake being  preferred.  The  object  is  to  sell  them  as  soon  after 
the  swedes  arc  iinished  as  possible,  since  clover  and  summer 
forage  are  too  valuable  for  hay  to  be  spared  for  them.  ,  As  soon 
as  the  lamb  is  of  an  age  to  eat  freely,  the  ewe  begins  to  thrive 
fast,  and  with  such  liberal  treatment  is  fat  by  the  middle  of  May.  1 
The  best  plan  for  late  feeding  is  to  remove  the  swedes  or  mangoU 
.to  the  stubbles  and  clovers. 

The  horned  Dorsets,  which  are  sometimes  kept,  drop  their  lambs 
a  month  earlier  than  others.    A  few  of  them  are  sometimes  mixed 
with  a  Down  flock,  under  the  impression  that  they  incite  theiD 
to  earlier  breeding.     They  are  more  prolific  than  other  brecdsj  , 
and  their  lambs  are  larger,   but  only  make  the  same  price  p^ 
head  as  the  Downs :  5  stones  of  \S  lbs.  is  a  fair  average  weig^^ 
for  the  latter,  and  nearly  7  stones  for  the  Dorsets. 

Of  late  years  345.  to  35.?.  per  head  has  been  the  average  pri^^ 
of  well-managed  flocks,  the  first  sales  of  the  best  lambs  rcachi^^ 
40^.     The  lambs  were  formerly  all  sent  to  market  in  one-hot^  ^ 
carts,  and  are  still  frequently  so  conveyed.     The  sales  commen.  ^ 
it  twelve  weeks  old.     The  Oxford  Down  ram  has  been  tri-^ 
ately,  and  also  the  Shropshire,    but  Southdown  rams  are  p«^ 
"rred ;  close-coated  lambs  fatting  faster,  and  selling  more  free 
^  he  essentials  in  a  good  ram  for  this  branch  of  breeding  are^^ 
.o^~  •'nd  >»"nvy  carcase,  good  quarters,  and  short  wool. 

Management  of  Heavy  Land, 

I       .r-..T.       '^'vfcnt  of  heavy   land  is  found  in  the  north.  -^ 
•■•'        •  ■-•>     md  south  of  the  llitchin  and  Koyston  ch^^»J 


?o«-*r  r    haK  lo  4-^  'I'-ivicst  and  purest  c"^*! 


1. 

Fallow, 

or  roots. 

2. 

Barley, 

or  sometimes  wheat 

a 

Clover. 

4. 

Wheat 

5. 

Oats. 
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ten    free  from  stones  (which  is  not  elsewhere  the  case),  and 
sast  intermixed  with  spots  of  light  land. 

There  are  a  few  large  farms,  but  the  average  is  under  300 
ores.      The  woods  are  a  feature  of  this  district :  the  farms  gene- 
ally  are  too  much  burdened  with  hedges  and  timber,  and  the 
ields  too  small. 
The  usual  rotation  is : — 

Or, 

1.  Fallow,  or  roots. 

2.  Wheat  or  barley. 

3.  Clover,  or  beans. 

4.  Wheat 


The  latter  is  most  common  on  the  Essex  side  of  the  county, 
where  bean-cultivation  is  most  in  favour.  Of  latfe  years  the 
growth  of  winter-beans  has  increased  considerably,  and  restricted 
the  five-field  course,  an  advantageous  change  in  most  instances, 
as  it  admits  of  better  tillage,  and  the  more  frequent  use  of  the 
hoe. 

Stock-keeping  ^  and  the  growth  of  roots  have  here  occupied 
quite  a  secondary  place. 

Two  opposite  methods  have  of  late  been  adopted  for  improv- 
ing on  the  common  system ;  the  increase  of  returns  from  corn, 
by  more  efficient  tillage,  and  the  use  of  artificial  manures ; 
or  else  the  growth  of  roots  and  rape  for  early  folding,  or  for 
feeding  in  yards,  or  on  the  clovers  in  early  spring.  Without 
here  discussing. the  merits  of  the  two  systems  we  may  observe 
that  the  root-cultivation  which  some  heavy-land  farmers  have 
successfully  practised  is  never  remunerative  unless  accompanied 
by  a  thorough  knowledge  of  the  art  of  stock-feeding. 

The  high  price  of  stock  has  led  to  a  pretty  general  increase 
in  the  root-crops,  of  which  a  few  acres  are  now  grown  on  most 
farms  (though  not  usually  under  very  liberal  management), 
to  help  the  making  of  straw  into  manure.  Store-cattle  are  then 
wintered  in  the  yards,  or  they  are  fatted  off  on  cut  roots,  oil- 
cake, and  sometimes  meal,  cotton-cake  mixed  with  straw-chaff. 
Hay  is  more  frequently  sold  than  used  at  home.  Pigs  are  bred 
and  fattened  to  a  small  extent. 

Farm-horses  are  generally  bought  out  of  Lincolnshire  and  else- 
where. Twenty  years  ago  it  was  common  to  buy  in  young  horses 
of  2^  or  3  years  old  from  the  midland  counties,  keep  them  at 
half  work,  and  sell  them  at  five  years  old,  well  fed  up,  to  the 
Lcmdon  draymen.  But  this  trade  has  entirely  died  out,  the 
constant  care  and  favour  which  the  colt  requires  being  incom- 
patible with  the  requirements  of  such  tillage-farms* 


278  Agriculture  of  Hertfordshire. 

Though  neither  the  breeding  nor  the  fattening  of  aiheep  is 
carried  out  to  a  large  extent,  most  of  the  better  farms  have  a  flock 
of  ewes,  generally  Hants  Downs.  The  Coltswold  tup  is  most 
in  favour ;  Lcicesters  and  Lincolns  are  also  used.  The  ewes 
are  folded  on  turnips,  with  some  dry  food,  such  as  malt-combs, 
with  straw-chaff,  or  trefoil  "  stover ;"  (i.  e,  the  straw  after  thrashint; 
the  seed). 

The  lambs  are  dropped  between  the  middle  of  January  and 
the  middle  of  February.     After  lambing,  the  best  managers  give 
the  ewes  a  little  oil-cake  or  a  few  oats ;  neither  beans  nor  cotton- 
cake  are  liked  for  suckling-ewes.     Most  farmers  now  grow  some 
mangold,  to  be  given  to  the  ewes  with  dry  food  on  the  young 
clovers.     Lambs  are  weaned  early  in  July,  and  are  well  keptoi* 
the  mixed  clovers  and  on  sainfoin,  wintered  on  roots,  and  soldfo^ 
after  being  shorn.   *  They  get  cake  or  corn  early  in  autumn,  o'^ 
sometimes  from  weaning  time.     The  half-bred  Iamb  will,  wit^^i 
such  treatment,  weigh  10  to  11    stones  at  15  months  old,  anC>^ 
will  sell  for  60*.,   paying  Is.  a  week  from  birth.     Such  earl^^ 
feeding  with  com  should,  however,  never  be  commencefl  unles^^ 
it  can  be  steadily  maintained,  with  a  due  admixture  of  green  anc?  -^ 
dry  food.     The  value  of  the  purchased  food  is  sacrificed  by  any*^ 
chock. 

The  ewes  are  usually  fattened  ;  and  this  is  generally  desirable,  * 
because  an  old  Hampshire  crone,  which  cost  from  40*.  to  44s.,  is  ^ 
worth  when  poor  alter  shejiring  only  25s.  to  28s.*  If  fattened 
alter  weaning-time,  they  are  put  cm  the  freshest  after-crop  of 
clover  and  sainfoin,  with  a  pint  of  beans  daily,  or  1  lb.  of  cake, 
and  finished  off  on  rape  or  early  turnips.  Of  late  years,  the  high 
price  of  old  ewes  and  the  danger  of  bringing  the  foot-complaint 
into  the  farm  has  led  to  the  purchase  of  younger  sheep,  which 
are  kept  several  years. 

The  half-bred  ewe  lambs  are  sometimes  drjifted  into  the  ewe 
flock,  and  are  either  coupled  with  a  long-woolled  ram,  or  a  west 
county  Down.  The  excellent  constitution  and  general  good  cha- 
^cter  of  the  half-bred  ewe  is  an  inducement  to  adopt  this  practice, 
vhich,  however,  requires  caution.  A  lamb,  mongrel  to  the 
*iird  generation,  must  have  been  bred  under  the  auspices  of  a  very 
'^'Kul  breeder  if  he  be  hot  a  worse  animal  than  one  of  the  first 
Ai^ss.  Such  stock  often  make  bold-looking,  well-sized  lambs ; 
^ut  in  the  spring  they  prove  more  scanty  in  their  proportions, 
onger  in  the  leg,  and  lighter  both  in  wool  and  carcass  than 
^offo^  bred  tegs. 

"^ullmc  Crops. — The  tillage  here  given  differs  from  that  of  the 

.at  ln"'ls  by  two  additional  cross  ploughings  in  spring,  and  the 

e  o        e  broad  share  on  a  stcile  furrow,  just  before  drilling, 
.n''.l         lonr  frr^Ti  *V".    piflfl'  »  of  M^y  ^f  Mif»  TTiiddle  of  June. 
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be  stubble  after  the  fifth  crop  Is  not  unfrequently,  though  iK>t 
ssarily,  in  a  foul  state,  and  filled  with  the  imperishable  seeds 
harlock,  the  weed  of  the  district.     To  destroy  this  pest  the 

cannot  be  moved   too  often,  provided  the  crop  of  seeds 
g^ht  to  the  surface  has  time  to  vegetate, 
utumn   cultivation,  by  broad-sharing  the  stubble,  is   prac- 

to  some  extent  in  fine  seasons. 

^edes  are  sown  on  lands  ploughed  12  feet  wide,  so  as  to  be 
?d  by  a  bout  with  the  Suffolk  drill.  The  use  of  superphos- 
?  is  universal  for  turnips :  guano  is  added  to  the  other  ma- 
s  under  liberal  farming. 

•me  white  turnips  have  of  late  years  been  sown  and 
d  early,  and  followed  by  wheat  Hand-hoeing  is  let  at  7*. 
Te,  to  include  singling  and  weeding.  The  intervals  are  kept 
I  by  the  horse-hoe,  which  is  often  improvised  by  detaching 
nould-board  from  a  common  plough,  and  adding  a  broad- 
j  behind. 

1  the  heaviest  land,  swedes,  if  grown  at  all,  are  drawn  to  the 
> ;  and  one  of  the  largest  sheep-farmers  assures  us  he  has 
compelled  to  abandon  folding  later  than  November,  even 
ell-drained  heavy  land,  to  avoid  injury  to  his  barley.  The 
ht  of  swedes  per  acre  on  these  soils,  and  in  this  dry  climate, 
?ry  small.  Some  informants  estimate  the  crop  at  10  tons 
ere  ;  but  with  average  management  and  seasons  it  is  pro- 
•  less.  With  the  best  treatment  18  tons  of  cleaned  swedes 
ere  can  be  looked  for  only  in  a  favourable  year. 
le  cultivation  of  mangold  has  increased  in  the  last  seven 
,  but  has  received  a  check  by  two  or  three  unfavourable 
ns.  The  system  of  autumn-manuring  and  cultivation  in 
g,  without  turning  in  the  well-\^athered  surface,  has  been 
luced  with  unquestioned  benefit:  two ploughings  in  autumn 
winter  are  advisable  to  break  up  the  land,  which  then 
J  better  in  spring.  The  breadth  grown  is  restricted  by  a 
al  impression  that  they  exhaust  the  land.  Is  it  not  meant 
is  that  they  yield  a  heavy  crop  compared  with  swedes,  and 
fore  leave  less  for  the  succeeding  crop  ?  On  highly-farmed 
on  the  contrary,  mangold  is  considered  a  good  preparation 
>rn.* 

Hows  are  still  made  with  five  or  six  ploughings  ;  and  adjoin- 
Cssex,  the  one-yard  ridges  are  common.  This  system  is 
described  in  detail  by  Mr.  Raynbird,  in  the  8th  vol.  of 
ournal.   Part  2.      On   land  well  drained  the  ridge  is  not 

so   prevalent   as  formerly.     Foul    land    is  perhaps  more 

long  as  I  cartt'd  off  the  leaves  I  found  a  difficulty  in  growing  corn  after 
id,  even  with  the  aid  of  artiticial  mauures :  a  good  dressing  of  tops,  ploughed 
©ves  this  difficulty  even  on  light  land. — P.H.F. 
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easily  cleaned  by  a  summer  fallow  on  the  ridge  tlian  by  any 
other  process  of  horse-tillage. 

In  the  same  locality  clod-burning  in  summer  is  practised. 
About  20  to  25  bushels  are  burned  in  heaps  about  4  rods  apart 
The  ashes  are  spread  and  ploughed  in  with  a  shallow  furrow. 
The  cost  is  21.  per  acre.  The  scourings  of  ditches,  and  parings 
of  banks  and  hedges  are  also  burnt  and  applied  to  fallows,  30  or 
40  loads  per  acre.  Fallows  not  so  treated  receive  either  a  light 
coat  of  dung,  applied  at  a  leisure  time,  before  harvest ;  or  about 
2  cwt.  of  guano,  or  5  cwt.  of  malt  dust  per  acre,  at  the  time  of 
sowing  the  barley ;  or  1 J  cwt.  of  nitrate  of  soda  in  May.  The  land 
is  technically  said  to  be  "  worn  out  "  previous  to  the  fallow,  and 
to  require  renovating  by  some  of  these  methods. 

Barlejf, — 3  to  3 J  bushels  i>er  acre  are  drilled  as  soon  as  the 
land  is  in  fit  condition.  The  drill  is  preceded  by  the  scarifier ; 
or  if  the  land  is  free  from  doep-rooted  weeds,  by  harrows  only. 
Ploughing  the  fallows  in  spring,  which  was  formerly  thought 
essential  to  good  farming,  is  now  avoided  :  the  success  of  the 
crop  depends  on  keeping  the  weathered  surface  at  the  top  and 
in  effecting  all  the  spring  operations  in  dry  weather.  If  heavy 
rain  falls  on  the  fresh  furrow,  or  even  at  the  time  of  sowing, 
before  the  land  has  become  dry  and  coated,  a  hard  surface-crust 
will  be  formed  which  seals  up  the  young  plant.  Barley  after 
mangold,  with  about  2  cwt.  of  guano,  is  preferred  to  late  sown 
wheat,  and  yields  a  good  quality.  Hoeing  is  not  com  mop. 
Guano  for  barley  is  occasionally  sown  on  the  fallow  in  autumn. 
An  early  application  of  ammoniacal  manure  is  always  bene- 
ficial in  preventing  the  over-luxuriance  of  straw  ;  but  the  best 
practice  is  to  harrow  it  in  in  February,  or  early  in  March. 

Clover^  Sairfoin,  2VefoH  for  Seed,  Beans. — The  two  former 
are  grown  for  hay,  with  the  same  management  as  elsewhere 
detailed. 

Winter  beans  are  increasing  in  favour  as  a  substitute  for  clover, 

and,  under  good  management,  are  a  convenient  and  profitable 

jrop.     The  main  points  arc,  never  to  grow  them  on  land  out  of 

condition ;  to  put  them  in,  by  drill  or  dibble,  as  early  as  the  first 

veek  of  October,  and  to  keep  the  land  perfectly  clean  by  hand 

•id  horse  hoeing.     One  ploughing  at  harvest,  or  even  broad- 

'iiaring  only,   leaves  the  land  in  good  order  for  wheat     The 

jooy^er  the  staple  of  the  soil  the  better  for  them.     Dung  is  always 

^/plied  to  them,  unless  it  had  been  given  to  the  previous  crop  of 

^-^rlcy.     The  rest  of  the  dung  is  applied  tq  roots,  where  they  are 

;*  jwn  ;  or  otherwise  to  the  fallow  for  barley  and  to  the  clover  leas. 

^r«fr-l  is  grown  alone,  and  saved  for  seed.     A  dressing  of  dung 

.•  bi,v,«,  or  guano,  is  always  applied  after  it;  and  the  wheat  is 

^hp  «ieo'»  *>roT^   if  \h(    Innj  ^^g  Jn  good  heart 


rT    ■\r'tit»    *f\^ 
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Kve  quarters  of  seed  per  acre  is  a  good  crop.  It  is  sold  at  24*. 
or  25*.  a  quarter  to  factors,  and  prepared  by  them  for  market. 

Wheat, — The  most  common  varieties  are  golden  drop,  Bowles' 
prolific,  Spalding;  on  the  borders  of  Essex  and  on  the  colder 
heavier  lands,  Rivett,  a  bearded  wheat  (seed  about  2^r  bushels  per 
acre)  ;  rough  chaff  white  is  sometimes  sown :  time  of  sowing,  the 
second  week  in  October  to  the  second  week  in  November  ;  width 
of  row  6  inches  to  8  inches :  not  much  hoeing :  a  large  number 
of  acres  dressed  with  about  40  bushels  of  soot  per  acre. 

Oats  are  frequently  grown  after  wheat,  as  elsewhere  detailed. 

Chalking. 

This  ancient   practice  (for  it  has  prevailed  as   far   back  as 
the    history  of  the  county  extends)  appears   to  rest  its  merits 
almost  entirely  on  its  mechanical   effect  on  the  soil,  to  which, 
lowever,  can  hardly  be  attributed   the  disappearance  of  may- 
weed  and   sorrel   from    lands   that   have   been   chalked.      The 
common  remark  is,  that  the  dung-cart  should  follow  the  chalking, 
which  is  usually  applied  to  a  fallow  for  roots.     On  the  other 
hand,  the  occasional  complaint  of  injury  by  chalking  also  rests 
on  the  mechanical  effect — as,  for  instance,  in  the  case  of  wheat, 
when  a  frost,  acting  on  a  heavy  coat  of  chalk,  has  loosened  the 
surface,  and  either  lifted  the  plant  or  caused  it  to  be  root-fallen ; 
or  in  the  case  of  roots,  when  the  process  has  been  deferred  till 
the  season  is  too  far  advanced  for  the  land  to  be  got  into  good 
condition  for  turnips.     The  mechanical  effect  consists  in  render- 
ing heavy  land  more  mellow  and  easy  to  plough,  and  gravels  less 
liable  to  burn.     On  either  description  of  soil  chalking  is  still 
a  general  and   approved  practice.     The  work  is  done  by  chalk- 
drawers,  who  charge  bhd.  per  load  of  20  bushels,  and  1*.  a  load 
/or   stones,  supposing  the  shaft  not  to  exceed  12  feet  in  depth ; 
this  price  includes  spreading  (worth  ^d,  per  load)  and  filling  in 
tbe  shaft     One  man  at  the  bottom  of  the  shaft  raises  the  chalk 
^nd  fills  the  bucket,  another  winds  it  up,  and  two  or  three,  with 
Vjarrows,  drive  it  away  so  as  to  cover  4  to  6  acres,  laying  it  in 
T^ows  and  in  bushel-heaps  to  facilitate  the  account     The  shaft  is 
tihen  filled  in,  the  top  soil  being  in  the  first  instance  thrown  back 
5ind  then  replaced  after  the  hole  has  been  filled  up  with  subsoil, 
tarly  winter  is  the  proper  season  for  the  work,  and  the  harrow- 
ing is  most  easily  done  on  unploughed  land.     Chalk,  like  burnt 
«arth,  should  be  kept  near  the  surface ;  it  is  well  therefore  to 
^ive  a  shallow  furrow  in  early  spring,  and  a  deeper  one  after- 
wards.    The  usual  dressing  is,  from  50  up  to  70  loads  per  acre ; 
^e  benefit  extends  over  many  years,  so  that  the  same  occupier 
lieldom  chalks  the  san^  field  twice ;  and  his  grandson  may  very 
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possibly  feel  that  benefit,  even  in  a  county  where  yearly  holdingt 
arc  the  custom  I  Half  the  quantity  mentioned  is  sometimes  pre- 
ferred, as  lessening  the  hrst  outlay,  and  lasting  the  average 
duration  of  a  tenancy. 

The  Thin  Chalk  {Hilt)  District. 

This  is  a  narrow  strip  passing  through  the  northern  part  of 
the  county,  from  Royston  through  Sandon,  Baldock,  and  Hitchin 
to  Stopsley,  in  Bedfordshire.  The  only  circumstance  which 
connects  the  farming  of  this  small  and  exceptional  tract  with 
that  of  the  rest  of  Hertfordshire  is  the  traffic  in  farm  produce 
with  London,  aided  by  the  Hitchin  to  Royston  railway.  Town 
manure  is  delivered  on  the  route  at  Is,  6d.  per  ton,  and  has  been 
used  to  much  advantage  on  the  farms  near  itie  stations.  Wheat- 
straw  is  sent  to  London;  not  much  hay  is  made,  the  clovers 
and  sainfoin  being  in  request  for  sheep-feed.  The  common  four- 
course  rotation  prevails.  Sheep  are  the  manure-carriers.  The 
turnip-(!rop  is  grown  by  artificial  manures  alone,  the  dung  being 
reserved  almost  entirely  for  the  wheat-crop,  and  applied  to 
the  clover  leas  soon  after  harvest,  when  it  may  be  seen  like  a 
coat  of  thatch,  scorched  by  the  sun  and  apparently  wasted ;  yet 
the  plan  has  long  been  sanctioned  by  the  leading  farmers  of  a 
first-rate  agricultural  district,  who  find  that  it  conduces  to  a  sound 
crop  of  wheat.  This  practice,  as  well  as  early  ploughing,  which 
suits  the  wheat  plant,  expedites  the  labour  of  the  farm ;  and  on 
clean  land,  where  the  skim-coulter  will  work,  there  is  no  occasion 
to  plough  the  leas  more  than  once.  The  benefit  of  an  early  furrow 
may  always  be  noticed  in  a  field  where  the  work  has  been  beg^n 
and  interrupted ;  on  the  earlier  ploughed  strips  the  wheat- 
plant  l(K)ks  greener  through  the  winter,  and  at  harvest  the  straw 
is  brighter,  and  the  grain  more  yielding.  The  system  of  stock- 
feeding  rules  tlie  cropping  of  the  fallows ;  yard-feeding  is  quite 
subordinate  to  the  sheep-fold.  On  most  farms  a  mixed  breed- 
ing and  fatting  flock  is  kept.  The  usual  plan  is  to  buy  in  eveiy 
year  Hants  or  West  County  Down  ewes,  which  are  put  to  a 
Cotswold  or  other  long-woolled  ram,  and  fattened  ;  the  lambs 
'^e  weaned  in  June  and  sold,  or  occasionally  the  ewe  lambs  are 
•  '^ftod   into  the  flock.     As  the   land  is  not  warm  and    early 

>ugli  for  stubble  green  crops,  the  main  dependence  for  food  is 
■ii  the  turnip-crop.  A  few  tares  are  grown  for  horses,  and  a  few 
.»nnj    ^1  for  «pri"£    '*«e. 

VIic  Hay  Farms. 

'  \  z  j[iu.j  ao.i  11..  ^  V  aich  occupy  a  considerable  area  in  Middle- 
^-  ^    -^r-^nair-^nllv  pv+of^c'  o'r/i^  ♦hp  ^  )rder,  *n  it  Bamet,  and  from 
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Pinner  to  Bushey,  on  the  edge  of  the  London  clay  basin.  The 
boundary  line  of  this  formation  is  everywhere  defined  by  the 
verge  of  the  grass,  which  terminates  with  the  out-crop  of  the 
chalk.  It  may  be  clearly  seen  from  the  London  and  North- 
Western  Railway  before  reaching  W&tford ;  and  the  division  is 
the  more  marked  at  this  spot  because  the  diluvial  deposits  cover- 
ing the  chalk  are  gravelly  loams  unsuited  to  pasture. 

The  whole  farm  is  usually  mown  every  season.  Well -rotted 
dung  is  applied  between  November  and  the  end  of  January,  at 
the  rate  of  10  to  15  tons  per  acre  every  second  or  third  year. 
The  average  crop  is  estimated  at  1  to  IJ  loads  of  hay. 

Villa  residences,  occupied  by  families  from  Londoh,  have 
largely  encroached  on  these  grass  farms. 

The  rent,  said  to  be  40*.  to  50*.  per  acre,  is  higher  than 
such  poor  heavy  clay  would  yield  under  arable  culture,  and 
at  the  present  price  of  corn,  there  is  no  inducement  to  break 
up  any  portion  of  the  grass.  A  hay  farm  is,  however,  in 
many  respects  undesirable,  and  less  productive  than  it  might 
be.  There  is  but  one  crop,  and  that  a  precarious  one ;  the 
aftermath  is  fed  at  a  disadvantage  if  stock  has  to  be  bought  at 
that,  particular  season,  and  resold  as  soon  as  the  feed  is  off. 
Moreover,  the  extra  labourers  required  for  the  hay  season  can 
only  be  tempted  by  high  wages  to  come  from  a  distance.  Such 
farms  are  most  advantageously  occupied  by  London  cow-keepers, 
or  by  men  who  eke  out  their  income  by  other  employment. 
Their  winter  occupation  is  chiefly  carting  hay  to  market,  and 
bringing  back  dung. 

The  Trade  in  Farm  Produce  ivith  London, 

Hay  and  straw  are  sent  to  London  from  all  but  the  most 
remote  parts  of  the  country,  and  most  Hertfordshire  farmers  are 
occasional  sellers  of  both.  Neither  the  marketing  nor  the  cart- 
ing is  usually  done  by  the  grower,  who  disposes  of  his  produce 
to  local  dealers,  and  the  carting  is  done  by  men  who  make  this 
their  especial  business.  Hay  is  seldom  sent  by  rail,  as  it  arrives 
in  market  in  better  condition  when  taken  direct  in  the  one-horse 
cart ;  and  even  straw  is  largely  sent  by  the  road.  The  cost  ofe 
carriage  for  a  distance  of  20  to  25  miles  is  12*.  per  load  of  hay 
(36  trusses  of  56  lbs.),  and  85.  per  load  of  straw  (36  trusses  of 
36  lbs.).  A  one-horse  load  is  18  cwt.  Under  the  impulse 
given  by  any  rise  in  price,  these  bulky  articles  may  frequently 
be  met  on  the  road  thirty  miles  or  more  from  London.  The 
carters  start  in  the  afternoon  in  time  to  reach  the  market  on  the 
following  morning  ;  and,  after  delivering  their  load  to  the  sales- 
D,  they  collect  their  return  load  of  manure  or  soot,  and  com- 
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mence  their  journey  so  as  to  reach  home  at  night.  A  retam 
freight  of  soot  (about  80  bushels  to  the  one-horse  load)  is  worth 
to  the  carter  from  10s.  to  125.  When  soot,  or  a  freight  of  greater 
value,  cannot  be  procurecj,  dung  is  collected  from  the  different 
stables  at  a  cost  of  about  Is.  per  load.  At  the  farm  it  is  considered 
worth  from  75.  to  75.  iid.  The  manure  frees  the  carter  from  all 
tolls. 

We  extract  the  following  clause  from  an  Herts'  Agreement, 
showing  the  usual  obligation  of  the  tenant  who  sells  hay  and 
straw : — "  Clover,  hay,  and  wheat-straw  may  be  sold  off*  upon 
return ipg,  in  the  same  year,  a  waggon-load  of  dung  or  odier 
manure  of  equal  value  for  every  load  of  hay  or  straw  sold  or 
taken  oflF." 

This  privilege,  which  is  merely  the  liberty  to  sfell  in  the 
dearest  market,  is  liable  to  abuse  by  those  who  improvidently 
dispose  of  that  which  is  their  own  stock-in-trade,  as  well  as  their 
landlords'  safeguard.  Such  men,  however,  even  when  bound 
by  restrictions,  to  "  spend  and  consume,"  &c.,  upon  the  farm, 
always  manage  by  some  inevitable  process  to  reduce  their  farms 
to  the  lowest  ebb  of  producing  power.  In  intelligent  hands 
this  traffic  has  in  many  instances  permanently  raised  the  con- 
dition of  the  land,  and  occasionally,  in  situations  favourable  for 
railway  transit,  has  altered  the  general  aspect  of  the  neighbour- 
hood. The  occupiers  of  some  such  farms  have  been  enable^  to 
double  their  produce,  and  more  than  double  their  gross  receipts. 
So  much  more  profitable  may  be  the  marketing  of  produce  and 
the  purchase  of  manure  than  making  meat  and  manure  at  home. 

On  some  few  estates,  situated  near  a  railway,  the  tenant  is 
allowed  to  sell  roots  if  he  bring  back  1  ton  of  London  dung  for 
every  ton  of  roots  sold  off". 

Mr.  John  Ransome,  of  Wheathampstead,  formerly  the  able 
manager  of  Mr.  Lawes's  farm  at  Rotbamsted,  has  placed  at  our 
disposal  the  following  details.  His  farm,  lying  close  to  the 
station,  contains  about  445  acres,  including  25  acres  of  pasture. 
The  greater  part  of  the  arable  is  strong  clay,  and  not  adapted  for 
feeding  roots  on  the  land.  Upwards  of  1000  tons  of  dung  made 
by  200  omnibus  horses,  eating,  about  3000  qrs.  of  com,  are 
*  brought  on  to  the  farm  in  a  year.  If  we  deduct  one-third  of 
this  for  waste  the  effiect  is  practically  the  same  as  if  2000  qrs. 
of  corn,  besides  hay,  were  used  in  feeding  stock  on  this  farm. 
Mr.  Ransome  uses  in  addition  about  400/.  worth  of  guano,  super- 
phosphate, and  wheat-manure.  This  liberal  treatment  is  rapidly 
raising  the  condition  of  the  farm,  which  had  been  much  reduced. 
Bare  fallow  has  been  hitherto  necessary  to  clean  the  land,  but 
roots  will  shortly  form  an  important  item  in  the  sales.  Man- 
golds are  this  year  sent  to  the  London  dairies  at  2l5.  per  ton 
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d^Xi^ered  at  King's  Cross  station;  cost  of  carriage  4*.  per  ton. 

T'Xi.^   price  would,  in  consequence  of  the  partial  failure  of  the 

tvi.x"KiLip-crop,  have  been  higher  but  for  the  large  supply  of  potatoes. 

Tti-c*  only  stock  required  to  be  kept  is  a  sufficient  number  of 

^o^^v-s  to  tread  down  the  barley  and  oat-straw.     The  produce  in 

"^ill<  is  sent  by  rail  to  London. 

CDn  calculation,  it  was  found  that  the  first  idea  of  establishing  a 
^^ix-y  on  a  more  extended  scale,  and  sending  the  milk  to  London, 
^^^^viJd  prove  less  profitable  than  the  system  just  detailed.* 

T'he  usual  price  paid  in^  London  for  dung  is  2^d,  per  horse  per 
^oelc  at  the  stable,  if  within  a  mile  of  the  station — equal  to  about 
*=>«.  6^.  per  ton  on  the  rail.  The  buyer  carts  the  dung  ;  the  rail- 
Way  charge  brings  the  cost  to  about  Qs,  6d,  per  ton  delivered 
^^  the  station,  at  a  distance  of  25  miles  from  London.  2d,  per 
ton  is  deducted  for  the  carriage  of  quantities  of  500  tons  in  a 
y^^^^  and  3d.  per  ton  for  1000  tons.  The  manure  from  omnibus- 
^^  oles  is  frequently  spread  at  once  on  the  land ;  that  from  livery- 
^^loles,  where  more  litter  is  used,  must  either  be  carted  on 
^^^a.ps  Qj-  spread  in  tlie  yard. 

^*liere  are  several  dairies  in  the  neighbourhood  of  Hatfield, 

^•tiere  many  cows  are  kept   for  the  purpose  of  supplying  the 

^'iclon  market  witB  milk,  which  is  conveyed  in  tin  cans  by 

'"^^l  Way  night  and  morning.    The  buyers  are  principally  wholesale 

^'?-*ors ;   but   smaller  quantities  are   bought  by   retailers.      The 

^^^o    varies  from   Is,  i]d.  to  1*-.  bd,  per  barn-gallon  of  17  pints, 

.  -  ^     Ijuyer  paying  carriage.     The  cost  from  Hatfield  to  London 

^     ^  ^  miles)  is  6d,  per  can,  containing  9  gallons  or  less  imperial 

"^^^sure. 

Mr,  Laicess  Farm  at  Rothamsted, 

l>     -*  lie  readers  of  the  elaborate  papers  in  which  the  results  of  the 

^^^Oamsted  experiments  are  recorded  can  have  no  adequate  con- 

F^^ion  of  the  exact  and  laborious  system  by  which  those  results 

^    ^ obtained. 

-■^^lie  experimentil  farm  and   laboratories  are  conducted  on  a 

^    ^*ci  that  gives  them  rather  more  the  character  of  a  public  insti- 

2^    ^^^n  than  that  of  a  private  undertaking.      About  50  acres  of 

^*^le  land  and  6  acres  of  pasture  are  devoted  entirely  to  the 

or  ^I^se  of  successive  experiments  on  various  crops.     The  results 

2^^!  ^  ^kese  investigations  find  a  sufficient  record  in  the  series  of 

^^  and  exhaustive  papers  published  in  this  Journal.     We  will, 

—  therefore, 

1^  jMr.  Gansome  contracts  for  the  manare  made  by  72  omnibus-horses  in  one 
tfcj^^^^lishment,  where  the  daily  provender  is  as  follows : — 3  qre.  of  oats ;  A\  bushels 
jfc^J^^^^ans;  13  trusses  of  clover-hay ;  \  load,  or  9  trusses  of  straw  for  litter  (36  lbs. 

^^OL,  XXV.  Y 
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BOTHAMSTED  PAEM.— Juotb.  1863. 

Summary  Statement  of  the  P&esbnt  and  Pbevious  Cixopfik6» 


Naxe  OV  Fi£LD. 


Acres. 


Cropping  and  Manuring. 


1860. 


18SL 


Barn 

tuirty  acbes  .  .  . . 
Upper  Harpenden  .. 
Harpenden  ..  .. 
LirrLB  Hoos    ..     .. 

Fosters' 

Knott  Wood  ..  .. 
LiTi'LE  Knott  Wood 

Sawpit      

Kick- Yard 
Six  Acres  ..  .. 
Clay-Croft  ..  .. 
Apple  Tree  ..  .. 
Ten  Acres  ..  .. 
Park  Field  ..  .. 
Agdell     


28 

30 

14 

22 

9 

18 

30 

14 

14 

8 

G 

5 

18 

10 

10 

9 


Turnips, 
Dung— Artificial. 

.Mangcdds, 
Dung— AxtificiaL 

Wheat, 
Artificial. 

Wheat, 
Artificial. 

Wheat, 

Artificial. 

• 

Clover, 

Unmanured. 

Clovy, 
Unmanurod. 

Wheat, 
Folded. 

Wheat, 
Folded. 

Mangolds, 
Dung — Artificial. 

Turnips, 
Artificial 

Turmts, 
Dung — Artificial. 

Clover. 
Unmanured. 

Tares, 
Dung. 

BCangolds, 
Dung — ^Artifidal. 

Clover, 
Unmanured. 


Wheal 
Unmanu 

Wheel 
Unmaau 

Barlej 
Artifici 

Barlej 
Artificit 

Clove] 
Unmanui 


Wheal 

Foldec 

Wheal 
Unmaaii] 

Bariej 
Artifkni 

Tares, 

DODg 

Wheat 
Unmanu] 

Wheat 
Unmaniu 

Wheat 
Unmanui 

Wheat 
Fdded 

Wheat 

Unmanui 

Wheat 

Unmanui 

Wheat 
Artifids 


*  The  cix)pping,  as  given  in  the  Summary,  is  for  247  acres  of  anbk  coly — 1 
having  been  only  recently  increased  to  its  present  sire. 

t  Eight  acres  of  Barn-Field  (now  Barley)  were  devoted  to  the  saooenhv  grawth  ef 
with  artificial  manures  from  1843  to  1852  inclusive,  the  tops  and  roots  being  alwaji  « 
the  land,  and  the  last  two  crops  (1851  and  1852)  being  grown  with  intaOTl  ntnu 
Barley  has  been  grown  each  year  since,  the  present  being  the  tfaini  cnp  irttlioiil 
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BOTHAMSTED  FAKM.— June,  18C3. 
Land  not  ukder  Eslpebimekt. — {l4  Years,  1850-63,  inclusive.) 


Cropping  and  Manaring. 

""    1 

1853. 

1854. 

1855. 

1. 

Oata, 
Artificial. 

Wheat, 
Artificial. 

Oats.t 
Artificial 

i. 

Trefoil, 
XJnmanured. 

Wheat. 
Folded. 

Mangolds  &  Swedes, 
Dimg— Artificial. 

la. 
ificial. 

Wheat. 
XJnmanured. 

Wheat. 
Artificial. 

Wheat, 
Artificial. 

9 

red. 

Swedes, 
Dung— Artificial. 

Barley. 
TJnmaniured. 

Wheat, 
Artificial. 

Barley, 
Artificial. 

Mangolds  &  Turnips, 
Dung— Artificial. 

Wheat. 
Unmanured. 

al. 

Fallow  &  Turnips, 
Artificial. 

Wheat  &  Barley, 
Artificial. 

Trefoil, 

ial. 

Barley, 
Folded. 

Trefoil, 
Unmanured. 

Wheat, 
Artificial. 

1. 
red. 

Wheat, 
Folded. 

Barley, 
Uimiaimred. 

Beans, 
Dung. 

ired. 

Barley, 

Artificial. 

Swedes, 
Dung— Artificial. 

Wheat, 
Unmanured. 

fa,. 

Clover, 
Umnauured. 

Wheat, 
Folded. 

Tares, 
Dung. 

I 

OaU 

Artificial. 

Wlieat, 
Artificial. 

Swedes, 
Artificial. 

t 

ial. 

Oatii, 
Artificial. 

Beans, 
Dung. 

Wlieat, 
Unmanured. 

ial. 

Tuniiprf. 
Dong— Artificial. 

Barley, 
Unraamu-ed. 

Wheat, 
Artificial. 

ud. 

Barley, 
Folded. 

Clover, 
Unmanured. 

Wheat, 
Folded. 

ired. 

Wheat, 
Folded. 

Turnips, 
Artificial. 

Barley. 
Unmanured. 

Barley, 
Unnianured. 

Beans. 
Dung. 

Wheat,t 

round  the  outside  which  is  manured  with  1  cwt.  of  Nitrate  of  Soda),  the 
a  Com  crop  until  the  organic  manures  of  the  different  Plots  are  equally 

^  under  the  Rotation  of  Turnips — Barley — Clover  (or  Beans  or  Fallow) — 
I^^HHilB  Experimental  manures  appUed  for  the  Turnips.  The  present  is  the  last 
iiittMttve  of  the  above  Rotation. 
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IMAIIY   StATKMKNT  OK   THE   PRESENT  AND  PREVIOUS  CROPPIKG,  &C. — COh 


XAMr  uv  FiJJ-iJ.  Acres. 


Y  AcAKd 


ILviirKSviiKS 


;3^|JKS       ..     '.i 


;  Hum 


ies 


■  WUUD 


^  Ksioi*r  WuuD 


Ujsoi-t 


:  Tjmi-: 


Lcmcs 


20 


30 


H 


18 


,    m 


H 


H 


IS 


n 


Fjei.u       '■      -      *.  lU 

LL        .-         "        -        ..  0 


Cropiibig  ai4«l  Mkimrtog. 


ias6. 


Artifiemt. 


aits. 
ArtifldnL 


Tiiniiiiif*^ 
AHLHt^iai. 


Artifidnl. 


Artifieinl. 

Artific'uil 

Wheat, 
Artififiul. 

UiiumnurctL 

ArLifieiiiL 

hfliir 
Hhocii-Foldiug, 

DftlH, 

Artiijcinl. 

Aililiiinl. 
Alii  lit  iiiL 


ArtLiicinL 

B&Jfloy, 
ArtiticmL 


1S57. 


Artificml. 

Eod  Clover 
(pereii.)i 

Barley, 

SllCGI>-FQldlBg 
^TTCflt, 

ArtiflcinL 


Ttimip^ 
ArtOklnl, 


Barlny, 
Attificinl. 

Bvrodci?, 
Diing  & 
ArtUli^iaL 

Artilicial. 


Artifieial. 

]Vrangol>1ii| 
Dnng  & 
Artiiicuil, 

Trofbii. 

UnmnuoFctL 


Bhocii-Folding, 

Dung* 
lie<l  Clover 


Ifit 


1 

Oi 

Artit 

tsbccp-I 

Bff 
Dii 

Oe 

Artii 

nft 
Bheep-l 

AitiJ 

8ire 
Due 

AxtD 

Oi 

AtttI 

XJnnM 
Wli 

Shoep-J 

Wli 
ArtU 

Bed( 

Ot 
UiiQia 

Wr 
at 

Unmi 
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Statement  of  tiik  Presen't  and  Previous  Cropping,  &c. — rontitmed 


1S60, 


Cropping  and  Manuring. 

leeL 


ia62. 


1863. 


Hi. 


•t, 

iAl. 

:^ 
& 
ial. 


ial. 


oUling. 
lover 

n.), 
iiiriHl. 

or 
'ol<linj?. 

ioial. 

its, 
icial. 


rlry, 
riciul. 


ficial. 


i«it, 
iicial. 


t^licvp-Fuldiiiji:. 

BWLHlCi, 

ArtiJifinl. 

Barley, 
Artificial. 

Oats, 

after 

Slioop-Folding. 

I 

1         Mangolils, 

1  Dung  & 

1  Artilloial. 

I 

]  Ilotl  Clover 

Unnuiniired. 


.res, 
mg. 


Sii 


Wlieat, 
Artificial. 

Rc<l  Clover 

(l)cn'n.), 
Uiiinanuretl. 

Oftts, 
Uimiainired. 

Tares, 
Dung. 

lieans, 
Dung. 

Pu-^l  Clover 

^IMTcn.  , 
I'niiiJinun'd. 

Oats, 
Artificial. 

Oats, 
Artilieiiil. 

Oats, 
Artilieial. 

Gard.Mi- 
gi*ouml. 


SwlhIc?*, 
iJuiig  &: 
Arlilictnl. 

iil'tor 
Sliopp-FoMing. 

Swedes, 
Dung  & 
Artificial. 

Iicd  Clover 

flX'ren.\ 
Unnianui-ed. 

Oats 
Unnianunxl. 


ANIicat, 
Artificial. 

Oats, 
Artificial. 

Wheat, 

after 

Sheep-Folding. 

White  Clover. 
I'lmianured. 


Oats, 
Unnmnnred. 

Wlieat, 
T'nniaiiured. 

Wluat, 
Artificial. 

!\rangol(ls, 
Dung  & 
Artificial. 

IJed  Clover 

'IKTCII.), 

T'nmanuri'<l. 

Hid  Clover 

^lMren.\ 
UnmaiinrcHl. 

Oats, 
UnmaniutKl. 


OaU 

AfLilldiU 

:  [2  trvits.  Guiiuo), 

lietl  Clover 

I     Unninmuie-l. 

Oats, 
I  after 

Sheep-Folding. 

1  AMicat. 

j        Artificial 
I  (2  cwts.  Guano). 

I  Barley, 

,        A  rtifioial 
1  (2  cwts.  Guano, 
1  cwt.  HupcrphosA 

Oats, 

Artificial 

(3  cwts.  Guano). 

Swedes, 
Dung  &  Artificial, 

Oats, 

Artificial 

(o  ewts.  Guano). 

I  AVheat, 

I         Artificial 
'  (2  cwts.  (iuano). 

3Iangolds, 
Dung  tfc  Artilieial. 

Oats, 
'         Artificial 
(o  ewts.  Guano}. 

iv        '>«t  Fallow. 
Dung  J 

Wheat, 
T'linianured. 

i 

i  Wlieat, 

after 
Shee|)-Fol(ling. 

Wheat. 

Artificial 

I  (2  cwfs.  Guano). 


KchI  Clover 

(perou*), 
Ujimanun^d. 

I    Blwjep-Folilofl 
I  (:i  rwf>'.  GttalM^?. 

Rod  Clover. 
Unmanured. 

Oats, 

Artificial 

(3  cwts.  Guano). 

Barley 

(.3  cwts.  Guano, 

I  cwt.  superi>hos.). 

Barley 
(;■>}  cwts.  Manure). 

Oats. 
Sheep-Folded. 

Swedes, 
Dung  it  Artilieial. 

Tares  &:  Oat.s 

Sheep-Folded 

(2  cwt.s.  Ciuano). 

Wheat. 
Unmanunnl. 

Mangold.s, 
Dung  &  Artilieial. 

Wheat, 
Dung. 

Laid  down 

in 
Grass-Seeds. 

Oats 
{?}  ewts.  Guano^. 


Tares, 
Dung. 


Oats 
(3  cwts.  (iuano). 

Rirlev, 
Shoep-FoMed. 
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therefore,  confine  our  attention  to  a  survey  of  the  system  of 
management  adopted  on  this  demesne  farm  of  a  Hertfordshire 
landowner  who  possesses  in  an  eminent  degree  the  practical 
qualities  requisite  to  make  such  an  undertaking  successful. 

Tlie  Home  Farm  consists  of  about  450  acres,  including  94  of 
park.  The  soil  is  a  strong  loam  on  a  clay  subsoil  resting  on 
chalk  at  a  depth  of  about  12  feet,  and  sufficiently  dry  without 
artificial  drainage.  Chalking  has  been  here  practised  by  the 
method  already  described. 

One  or  two  fields  were  drained,  with  the  idea  that  they  might 
be  sufficiently  altered  in  texture  to  admit  of  their  being  folded  by 
sheep  in  winter  without  injury  to  die  land.  The  result,  however, 
only  confirmed  Mr.  Lawes  in  the  opinion  that  on  such  strong 
soils  barley  after  winter  folding  is  an  unsafe  crop,  owing  to  the 
mechanical  condition  of  the  land,  which  is  not  corrected  even  by 
the  frost. 

"  Barley,"  to  quote  Mr.  Lawes,  "  will  generally  succeed  better 
on  this  land  after  wheat  than  after  roots,  provided  it  receives  a 
proper  .application  of  artificial  manure."  The  artificial  manures 
for  corn- crops  are  sown  and  harrowed  in  widi  the  seed,  and  top- 
dressings  are  avoided  as  far  as  possible. 

So  wide  an  interest  is  felt  in  this  well-known  farm  that  a 
detailed  summary  of  its  cropping  may  be  of  service,  (Sec 
pp.  28(1-9.) 

Number  of  Acres  in  various  Crops  in  each  of  tho  14  Years. 


Koots 

Clover 

Total 
Acrea. 

Years. 

"Wheat. 

Barley. 

Oats. 

Beans. 

and 
'i'ares. 

and 
Unases. 

1850 

73 

, , 

, , 

.. 

97 

75 

245 

1851 

172 

50 

.. 

.. 

14 

9 

245 

1852 

23 

108 

5 

., 

63 

46 

245 

ISo.'J 

38 

72 

39 

,, 

58 

38 

246 

1854 

&5 

G3 

14 

33 

40 

245 

1855 

131 

10 

28 

14 

44 

18 

246 

185G 

42 

25 

82 

.. 

52 

36 

237* 

1857 

5« 

32 

32 

5 

66 

46 

237 

1858 

C8 

30 

75 

14 

32 

18 

237 

1859 

42 

33 

CG 

., 

46 

50 

237 

18G() 

50 

14 

74 

G 

56 

37 

237 

18GI 

43 

8G 

52 

56 

237 

1862 

74 

9 

72 

*5 

47 

80 

237 

18C.'5 

43 

36 

72 

•• 

34 

52 

237 

950 

482 

631 

58 

694 

551 

3366 

The  following  is  a  Summary  of  the  Number  of  Acres  in  Com, 
in  Beans,  and  in  Green  Crops  in  each  of  the  14  years :— • 

*  Eifrht  acres  appropriated  in  1856  to  experimental  porpoMti 
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Summary  op  Cboppino. 


Date. 


1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
185^1 
1860 
1861 
1862 
1863 


Cora 
Crops. 


73 
222 
136 
149 
158 
169 
149 
120 
173 
141 
138 
129 
155 
151 


2063 


Beong. 


U 

14 


5 
14 


58 


Green" 
Crops. 


172 
23 

109 
96 
73 
62 
88 

112 
60 
96 
93 

108 
77 
86 


1245 


Total 


245 


237 


3366 

Acres. 


The  average  yearly  acreage  of  each  crop  has  been : — Corn, 
147 ^*t;  beans,  4f ;  green  crops,  88  H-. 

An  excess  of  horse-power  is  necessarily  kept  for  occasional 
work  connected  with  the  estate  and  the  experimental  lands, 
g^iving  a  reserve  force  which  can  be  concentrated  on  the  farm 
when  needed.  Without  this  reserve,  or  that  of  steam,  the  above 
system  of  cropping  would  not  be  practicable.  The  fallows  for 
roots  are  broken  up  in  the  autumn,  with  three  or  four  horses,  to 
a  depth  of  9  or  10  inches ;  ploughed  back  in  spring,  then  twice 
across,  and  houted  in  27-inch  ridges.  Swedes  get  12  tons  of 
clung  per  acre,  and  mangold  about  25  tons  of  dung;  of  which, 
part  is  applied  in  autumn,  and  the  remainder  in  spring.  2  cwts. 
of  guano  are  sown  on  the  dung,  and  2  cwts.  of  superphosphate 
drilled  with  the  seed.  Mangolds  are  drilled  the  last  week  in 
April,  Swedes  the  first  week  in  June.  They  are  horse-hoed,  and 
cultivated  in  the  usual  way  in  all  respects.  The  crop  of  Swedes 
averages  15  tons ;  of  mangolds,  30  tons  per  acre.  Both  are 
commonly  drawn  off  the  land.  Salt  has  on  this  land  proved 
even  injurious  as  a  manure  for  mangold.  We  saw  a  field  just 
previous  to  storing  (1863)  where  a  trial  of  different  weights  of 
salt  has  been  given  at  rates  varying  from  5  to  10  cwts.  per  acre, 
and  in  every  instance  the  leaves  looked  yellow  and  the  roots  were 
smaller  than  when  the  salt  was  omitted,  and  the  injurious  effect 
was  greater  in  proportion  to  the  quantity  of  salt  given.  Wheat 
usually  follows  the  roots  after  a  5-inch  furrow,  2  bushels  of  seed 
per  acre.  Browick  and  Rostock  (red  varieties)  are  drilled  in 
9-inch  rows  from  the  first  week  in  October  till  the  end ;  average 
cvop,  35  bushels  per  acre^ 
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Chevalier  barley  usually  follows  wheat,  or  other  com,  and. 
proves  of  bettor  quality  tlian  when  grown  after  roots.  The  laid 
is  ploughed  once  with  a  6-inch  furrow,  usually  in  December, 
and  2 J  bushels  of  seed  per  acre  are  drilled,  in  7-inch  rows,  in 
February  or  March  ;  2  cwts.  of  guano  and  1  cwt.  of  superphosp 
pliate  is  the  usual  dressing.  ITie  crop  averages  6  quarters  per 
acre. 

Tartarian  oats  are  drilled  after  corn,  7  inches  apart,  with  once 
phmghing;  4  bushels  of  seed  per  acre,  2  cwts.  of  guano,  aod 
about  1  cwt.  of  sulphate  of  ammonia.     Red  and  Canadian  oft** 
are  drilled  after  roots  ;  3  to  4  J)ushels  of  seed  per  acre,  with  2  cvts. 
of  guano.     The  Tartarian  are  sown  in  Februa'i'y,  and  the  aveiag*^ 
crop  is  10  (|uarters  per  acre.       The  red  oats  average  8  to  1^ 
(juarters ;    and  the  Canadian,  which  are  the  last  sown,  6  t)     • 
quarters. 

All  the  corn-crops  are  rolled  in  spring ;   they  are  kept  cles^^ 
without  hoeing. 

A  good  deal  of  straw  is  used  for  the  estate  and  to  thatch  tl"^  ' 
little  stacks  on  the  experimental  plots  ;  some  is  sold. 

A  flock  of  200  Southdown  ewes  is  kept  on  the  grass-land,  ^^ 
on  clover  with  mangold,  and  during  the  winter  is  brought  in*^^ 
well-littered  yards  for  the  night.  The  details  of  manageme^"^ 
are  the  same  as  on  any  other  well-managed  heavy-land  farms. 

At  present  there  is  no  indication  of  diminution  in  the  prc:^ 
(luctive  power  of  the  land.  Corn  undoubtedly  bears  frequec^^ 
repetition  on  the  same  land  better  than  roots,  even  if  they  l>--^ 
loldod  on  the  ground.  Of  this  we  saw  a  marked  instance  nea.- 
Rothamsted.  By  grubbing  up  a  fence  some  ill-farmed  \waif0 
which  had  not  been  in  roots  for  many  years,  was  added  to  one  c^  - 
the  fields  cropped  witli  turnips  in  the  usual  rotation.  The  whol^ 
field,  similarly  treated  as  to  manure  and  tillage,  was  sown  witt-^ 
swedes,  and  these,  though  healthy  throughout,  were  more  vigorous 
in  growth  and  proved  a  heavier  crop  on  the  new  land. 

The  practical  lesson  taught  by  this  branch   of  Rothamstei^ 
farming  is,  that  on  strong  land  corn  crops  are  more .  profitable!^ 
tlian  green  crops ;  and  that  they  may  be  repeated  on  such  land 
for  a  series  of  years,  without  the  usual  intervention  of  falloiV^ 
crops,  with  no  apparent  decrease  in  the  productive  power  of  diC? 
land.     To  carry  out  this  system  two  conditions  are  essential, — ^ 
reserve  of  mechanical  power  on  the  farm,  and  a  proper  use  of 
artificial  manures.     Mr.    Lawes  has   endorsed  his  opinion  and 
])ractice  by   letting  a  farm  of  400  acres  for  21  years  without 
restrictions  as  to  cropping. 

One  instance  of  a  farm  in  which,  by  the  aid  of  steam-cultira- 
tion,  great  and  rapid  improvements  have  been  effected,  deserves 
some  exceptional  notice.     In  the  autumn  of  1861,  Mr«   John 
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l^Tout,  of  London,  bought  about  450  acres  of  good  heavy  land 
Hear  Sawbridge worth,  and  proceeded  with  great  spirit — making 
it  an  example  of  the  improvement  that  may  be  effected  in  a 
short  time  with  the  aid  of  steam-cultivation  —  to  clear  away 
hedges,  drain  the  land,  fill  up  ditches,  construct  roads,  and  form 
reservoirs  to  feed  the  engine. 

A  considerable  quantity  of  the  draining  was  done  by  one  of 
the  steam  mole-ploughs  of  Mr.  Edington  of  Chelmsford.  The 
depth  was  28  inches  and  width  14  feet,  and  the  contract  35^.  per 
acre,  excl-usive  of  digging  and  piping  the  main  drains,  which 
cost  bs,  per  acre.  Owing  to  the  wretched  condition  of  the  land 
it  was  thought  advisable,  instead  of  growing  wheat  on  the  out- 
going tenant's  fallows,  to  give  them  a  second  year's  fallow.  i,This 
was  done  by  repeated  ploughing  and  cultivating  with  a  14  horse- 
power engine,  including  ploughing  and  subsoiling  to  a  depth  of 
14  inches.  About  100  acres  of  Rivett  wheat  were  sown  without 
flressing,  and,  as  might  be  expected  after  the  two  years'  fallow 
and  with  the  remarkably  productive  harvest  of  1863,  the  crop  was 
vory  heavy,  reaching  8  quarters  an  acre  on  some  portions  that  at 
the  present  date  have  been  thrashed.  The  crop  on  well-farmed 
lands,  of  this  description  of  wheat,  was,  in  some  instances,  equally 
heavy  ;  the  extraordinary  season,  in  fact,  levelled  the  distinctions 
of  management.  In  future  years  we  do  not  doubt  that  the  benefit 
of  thorough  tillage  with  liberal  farming  will  become  even  more 
apparent  in  the  average  quantity  of  corn  that  the  farm  will 
produce. 

The  Home  Farm  of  the  Earl  of  Essex  is  remarkable  for  an 
extensive  experiment  on  sewage  brought  from  the  adjoining 
town  of  Watford.  The  pipes  were  laid  down  eight  years  ago. 
The  population  from  which  the  sewage  is  derived  is  about  4500 ; 
this  does  not  include  the  whole  parish.  Pipes  are  laid  under 
96  acres  of  land,  comprising  35  acres  of  permanent  pasture,  7 
to  10  acres  of  Italian  rye-grass,  and  the  rest  arable.  The  soil  of 
the  neighbourhood  is  chiefly  dry  and  gravelly,  though  this  parti- 
cular spot  is  rather  less  light  than  the  average.  The  pumps  are 
worked  by  a  1 2  horse-power  fixed  engine,  and  throw  daily  60,000 
to  70,000  gallons,  which  if  applied  to  one  acre  of  land  would 
moisten  it  to  a  depth  of  3  inches.  In  practice,  the  whole  of  the 
sewage  is  applied  during  the  winter  to  the  35  acres  of  permanent 
pasture,  and  early  in  March  it  is  turned  on  to  the  rye-grass,  and 
is  confined  entirely  to  that  crop  as  long  as  it  continues  in  growth. 
Cutting  commences  when  the  rye-grass  is  1  foot  high,  which,  in 
1863,  was  on  the  11th  of  April;  and,  as  fast  as  the  land  is 
cleared,  it  is  again  irrigated  daily,  receiving  a  greater  or  less 
quantity,  according  to  the  quantity  of  ground  cleared.  Five 
cuttings  are  obtained,  and  the  crop  of  the  year  varies  from  30  to 
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50  tons  of  green  fodder.     Growth  is  much  assisted  by  cloudy 
and  showery  weather,  and  is  checked  by  a  dry  scorching  season. 
The  quantity  of  stock  maintained  is  18  oy  20  horses  and  15 
beasts ;  they  eat  the  rye-grass  with  avidity,  and  -the  oxen  need  no 
other  food  while  it  lasts.      They  are  fattened  off  on  swedes, 
chaff,  and  2  lbs.  of  linseed-meal,  or  6  lbs.  of  oilcake.     A  lot  of 
Welsh  cattle,  bought  in  the  autumn  of  1862  at  6/.  6«.,  which  had 
the  run  of  the  Park  in  the  winter,  were  fed  on  sewage-grass  from 
April  till  the  autumn,  and  then  received  the  mixture  of  roots 
and  cake  as  stated  above,  realised,  at  Christmas  1863,  tbe  avenge 
price  of  20/.  lOs. 

At  the  Home  Farm  the  urine  from  30  shorthomed ,  cows  is 
collected  in  a  tank,  diluted  with  water  pumped  from  the  river, 
<and  directed  over  4  acres  of  Italian  rye-grass.  The  cows  g^aze 
over  30  acres  of  pasture  during  the  night  in  summer,  and  are  fed 
in  yards  on  the  rye-grass  during  the  heat  of  the  day ;  and  this 
34  acres  of  land  suffice  for  their  maintenance,  without  other  food, 
until  autumn.  The  total  acreage  of  the  Farm  (exclusive  erf  the 
Park)  is  231  acres  of  arable  and  120  acres  of  grass ;  the  whole 
of  the  grass,  except  the  30  acres,  is  mown  every  year  for  hay. 
The  winter  stock  consists  of  120  head  of  cattle  in  the  yards,  and 
a  flock  of  250  pure  Southdown  ewes  and  their  progeny.  The 
arables  land  is  well  and  highly  farmed,  without  much  regard  to 
rotation.  About  one-third  of  the  land  is  in  roots,  and  a  good 
crop  of  these  is,  on  this  light,  gravelly  soU,  considered  essential 
to  good  after-crops.  Two  covered  homesteads  were  erected  on 
this  farm  three  years  ago,  on  an  excellent  plan  combining 
economy,  convenience,  and  comfort  for  a  large  herd  of  cattle. 

We  give  the  following  detailed  account  of  the  farming  of 
Richard  Oakley,  Esq.,  of  Lawrence  End,  as  an  example  of  what 
may  be  done  on  heavy  land  by  summer  feeding  and  early 
folding. 

"^Thc  com  crops  on  this  farm  are  very  heavy :  10  quarters  of 
oats  per  acre  after  wheat  are  often  grown  in  a  locality  where  half 
that  quantity  is  the  general  average.  We  believe  Mr.  Oakley 
finds,  under  his  system  of  high-feeding,  that  the  barley  crop  is 
getting  too  strong  for  quality.  He  will  probably  have  to  crop  a 
little  faster  with  com. 

Mr.  Oakley  writes — 

"  1  have  in  my  own  occupation  alx)ut  1200  acres,  about  1000  acres  of  which 
are  arable,  chiefly  a  heavy  loam ;  the  rest,  grass  of  a  poor,  weak  kind ;  but 
with  liberal  supplies  of  cake  or  com  I  manage  to  fatten  some  wdl-brod, 
moclerate-sized  Herefords,  which  ji^eatly  improves  the  grass. 

"  My  principal  croi)s  are  wheat  and  barley :  but  I  sow  some  30  or  40  acres 
of  black  Tartarian  oats,  top-dressed,  after  clover-lea  wheat.  I  do  not  sow  red 
clover  oftener  than  once  in  8  or  10  years,  substituting  trefoil  to  be  fed  off  with 
Bhccp  on  cake  or  com ;  the  land  ploughed  up  early  in  summer  and  sown  with 
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pe  ^<ireased  with  superphosphate),  which  is  fed  off  by  sheep  with  cake  or 

►Til  irk  September  or  October,  and  sown  with  wheat.    I  sow  20  or  30  acres  of 

'inteT-  tn-res  on  some  of  the  strongest  land  for  the  horses,  pigs,  &c. ;  and,  when 

tiey  are    off,  the  land  is  cultivated  and  laid  up  in  ridges  for  mangold  in  the 

LoUowing  spring.    This  enables  us  to  get  the  mangold  in  early,  whatever  the 

"sreathcr  may  be.    In  April  I  begin  to  put  in  some  early  turnips,  with  3  cwts. 

oi  "Lawes's  manure,  on  some  of  the  wheat-stubbles  on  the  strongest  land, 

sowing  about  3  acres  every  fortnight.      I  do  not  risk  sowing  many  acres 

together  so  early ;  for,  although  mildew  seldom  affects  them,  they  become 

fithy  if  they  are  not  eaten  at  the  proper  time.    We  generally  begin  them 

early  in  August.    Some  few  acres  are  sown  with  spring  tares,  for  fear  that 

keep  for  the  lambs  may  run  short  before  the  turnips  are  quite  ready ;  these 

are  eaten  off  ivith  cake  or  corn,  and  the  land  made  a  tilth  for  barley. 

"  I  put  300  Hampsliire  Down  ewes  to  a  Cotswold  ram.  They  are  now 
Iambi ng,^nd  the  lambs  born  in  February  are  weaned  early  in  May  and  put  on 
trefoil,  having  the  first  run.  Some  store-sheep  are  put  behind  them  to  clean 
up  what  they  leave.  The  ewes  are  fattened  off  every  year.  The  lambs  have 
cake  or  com  all  the  summer,  and,  until  they  go  to  market  at  11  to  13  months 
old,  shorn.  I  have  already  sent  130  to  market,  which  sold  from  48«.  to  58s. 
each ;  these  cut  8  lbs.  of  wool  each.  As  soon  as  the  ewes  have  lost  their 
milk  the}'  are  put  on  good  keep  and  fattened  off,  and  a  fresh  lot  bought  at 
Overton  Fair  on  the  18th  of  July. 

"  (letting  rid  of  my  home-bred  tegs  so  early,  I  am  often  enabled  to  buy  in 
others  advantageously  in  tlie  early  spring  for  summer-feeding ;  50  of  the  best 
of  the  Down  lambs  so  bought  and  kept  to  the  age  of  21  months,  averaged 
last  Christmas  5L  3s.  6c?.  each.  Mr.  Slater,  of  Kensington,  had  24  of  them 
at  08.  Sd.  per  stone,  which  averaged  18  stones  2  lbs.  each. 

"  As  to  oxen,  I  put  off  two  lots  in  the  year,  one  from  the  grass  and  the 
other  from  tlie  yards.  Forty  or  fifty  well-bred  ix)lled  Scots  arc  bought  at 
15amet  Fair  in  Sci)tcmbcr,  which  run  on  the  grass  till  about  1st  of  Novemlxir, 
when  they  are  i)ut  into  small,  well-sbeltere<l  yards,  8  or  10  in  each.  They 
begin  with  3  or  4  lbs.  of  cake,  and  go  up  to  10  lbs.  each.  They  have  clover- 
hay  and  wheat-straw  chaff  cut  together ;  1  bushel  of  cut  swedes  or  mangold 
and  half  a  peck  of  ground  beans  are  mixed  with  the  chaff.  They  are  sold  fat 
from  April  to  June  (according  to  the  beef-trade)  to  some  London  butchers. 
Last  year  they  weighed  115  to  130  stones,  and  made  5s.  4c?.  per  stone. 

"  We  put  about  as  many  store-pigs  in  the  yard  as  there  are  oxen,  which  live 
chiefly  on  what  tlie  oxen  drop.  A  polled  Scot  requires  to  be  in  yards  5  or  6 
months  to  make  him  good,  and  will  then  have  made  manure  enough  to  dress 
an  acre  of  ground,  and  this  I  value  at  4Z.  I  generally  have  about  20  young 
shorthorns  sent  mo  from  Durham  in  May  :  they  are  about  2  years  old,  very 
poor,  and  cost  from  101.  10s.  to  11?.  10s.  They  go  behind  the  Herefords,  eat 
up  what  they  leave,  and  remain  grazing  about  till  Christmas  if  the  weather 
continues  open.  They  are  then  shut  in  yards,  have  a  couple  of  bushels  of 
cut  swedes  or  mangolds  a  day  and  J  peck  of  ground  beans  mixed  with  wheat- 
straw  chaff  until  they  are  turned  out  for  summer  grazing,  when  they  have 
cither  cake  or  corn  with  the  grass,  and  they  generally  go  off  about  August. 
Last  year  they  averaged  a  little  more  than  108  stones,  at  5s.  jxjr  stone. 
**  1  jxiid  lust  year  (in  addition  to  home-grown  corn)^ — 

£      8.    d. 

For  cake  and  corn 1130     6     0 

FormanuiX'S 269  18    0 


£1400    4    0 
This  was  rather  less  than  usual. 

•*  I  always  endeavour  to  be  iHjforehand  with  the  work  of  the  farm*" 
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Mr.  Oakley  also  grows  early  rape  in  preparation  for  wheat : 
5  lbs.  or  G  lbs.  of*  seed  arc  drilled,  14  inches  apart,  with  3  cwt, 
of  superphosphate  per  acre.  The  crop  is  folded  at  8  or  10  weeks 
old,  when  about  18  inches  high,  and  while  young  and  luxuriant 
At  this  age  the  sheep  eat  it  to  the  ground  without  waste.  Lambs 
on  rape  are  supplied  with  clover-hay  chaff,  even  in  the  hottest 
weather,  and  soon  eat  it  freely. 

The  land  is  frequently  ploughed  up  after  folding,  and  again 
sown  broadcast  and  without  dressing,  and  a  second  crop  obtained 
in  time  for  wheat  to  follow. 

Twenty  or  thirty  acres  of  beans  are  grown  on  this  farm  by 
way  of  change.  , 

Another  excellent  manager  of  stock  has  adopted  the  following 
system  with  profit.  He  buys  cows  to  calve  in  January  or 
February  ;  the  calves  remain  with  their  mothers  until  both  are 
fat  in  the  following  May  twelvemonth.  They  are  9ummered 
on  grass,  and  the  cows  get  about  5  lbs.  of  cake  daily,  or  rather 
less  while  the  grass  is  at  its  best.  As  soon  as  the  calf  robs  its 
mothers  trough  more  cake  is  given,  and  by  November  the 
calves  get  3  lbs.  of  cake  each  daily,  and  this  is  soon  increased 
to  4  lbs.  or  5  lbs. ;  they  are  wintered  on  cut  roots,  cake  and 
meal,  and  straw-chaff.  By  May  the  calves  which  have  remained 
by  their  mothers  side  will  weigh  about  60  stones,  and  some- 
times more,  selling  occasionally  for  19/.  at  15  months  old. 

On  farms  with  good  pasture  the  calves  should  fall  in  May  ; 
in  summer  they  should  be  taken  into  yards  with  their  mothers 
(luring  the  heat  of  the  day,  and  kept  in  yards  or  boxes  through 
the  winter  and  sold  to  the  butcher  in  June  or  July.  Man- 
gold and  lucerne  jxre  provided  for  late  spring-feeding.  This 
young  beef  is  not  of  the  best  quality,  but  it  is  quickly  and  profit- 
ably made.  Of  course,  the  calf  must  be  highly  fed  from  birth, 
and  must  receive  no  check.  It  may  be  said  of  tills,  as  of  most 
svstems  of  feeding,  "  tlie  grazier's  eye  is  worth  4  lb.  of  cake 
a  day." 

The  following  mixture  of  food  for  fattening  oxen  has  lK?en 
isod  (m  a  large  scale  with  success. 


2  cwts.  of  meal. 
]  „  oilcake. 
1     „      pollard. 


i  sack  malt  coombs. 
H  sacks  cbalY. 
3  lbs.  salt. 


riu     .imposition  of  the  meal  varies  with  prices ;  at  present  it 

•'''»StS  of 

1  sack  of  lentils.  I  1  sack  of  Indian  corn. 

1      „      ^>eans.  j  1      „       oats. 

I'ho  -lin(f    s  one  part  of  cfootl  hay,  and  two  parts  of  the  best 
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The  times  of  feeding,  and  the  quantities  for  a  large  ox  are— 

7  o'clock,  7  lbs.  of  mixture. 
10      „       1  bushel  of  roots. 

3      „       7  lbs.  of  mixture. 

5      „       7    „   of  hay  for  the  night. 
Two  pails  of  water. 

Draining, — Here,  as  elsewhere,  the  work  of  draining  has  been 
variously  apportioned  between  landlord  and. tenant.  If  the  land- 
lord incurs  the  whole  outlay  and  charges  a  per'centage,  a  new 
letting  affords  the  best  opportunity  for  its  execution,  since  the 
addition  of  interest  to  rent  is  not  much  relished  by  occupiers, 
even  for  a  permanent  improvement. 

The  following  examples,  taken  from  the  large  experience  of 
Mr.  Humbert,  of  Watford,  will  show  how  the  work  is  generally 
executed  when  the  landlord  charges  a  per  centage  on  the  outlay. 
At  Haydon  Hall,  near  Bushey,  3  feet  G  inches  deep,  and  24 
feet  apart.  At  Bushey  House  (a  stiff  London  clay),  3  feet,  and 
3  feet  six  inches,  by  24  feet  and  30  feet.  At  Hadham  Park, 
near  Stortford,  and  land  adjoining,  4  feet  by  24  feet  and  30 
feet  At  Walkem,  near  Stevenage,  4  feet  by  30  feet  and 
40  feet  apart.  The  land  in  the  last  instance  is  a  diluvial  clay,  with 
water- worn  chalk  stones,  boulders,  and  a  great  mixture  of  soils ; 
advantage  is  therefore  taken  of  a  comparatively  open  subsoil  to 
increase  the  intervals  and  diminish  the  outlay.  When  the  tenant 
does  the  whole  the  drains  are  commonly  made  30  inches  deep, 
and  5J  to  7  yards  apart. 

Some  diluvial  clays  lying  on  the  chalk,  open  in  texture  to 
a  depth  of  20  inches  to  28  inches,  and  resting  on  a  tough  clay 
subsoil  impervious  to  water,  are  converted  into  excellent  barley 
lands  by  draining  them  24  inches  or  30  inches  deep,  and  one 
rod  apart.  The  advocates  of  this  system  maintain  that  by 
placing  the  outlet  no  deeper  than  the  meeting  between  the  close 
subsoil  and  the  more  porous  surface  soil,  the  land  is  most 
effectually  freed  from  superfluous  water.  Shallow  drainage, 
chiefly  by  bushes  and  straw,  is  an  ancient  practice  on  such  land, 
but  has  been  largely  supplanted  by  the  mole  plough,  aided  as 
it  now  is  by  the  steam  engine,  which  is  recommended  by  its 
efficiency,  economy,  and  speed  in  executing  a  large  quantity 
of  work.  It  has  sometimes  been  maintained  by  the  grass 
farmers  that  drainage  lessens  the  quantity  of  hay,  though  con- 
fessedly it  improves  its  quality  and  sweetens  the  pasturage.  On 
the  other  hand,  it  would  be  easy  to  give  instances  of  grass  farmers 
who  have  been  enabled  by  drainage  only  to  continue  the  payment 
of  their  rents,  and  who  have  themselves  suggested  this  improve- 
ment to  their  landlords,  from  obser\'ing  its  great  benefit  on 
adjoining  farms. 
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Steam  Cultivation, — Steam  cultivation  is  of  too  recent  intro- 
duction in  Hertfordshire  for  us  to  draw  any  broad  conclusions 
from  its  operation.  We  saw,  however,  six  or  seven  instances  in 
which  it  had  been  adopted  by  enterprising  tenant  farmers. 

We  are  indebted  to  Mr.  John  Smyth,  of  Newsell  Bury,  for  the 
following  communication: — "My  farm  consists  of  about  700 
acres  of  arable,  of  which  540  acres  are  light  land,  and  about 
160  acres  are  heav}^-.  The  latter,  a  thin  skinned  clay,  is  too 
heavy  for  roots,  and  too  weak  for  beans.  The  whole  is  farmed 
mainly  on  the  four-course  system,  but  40  acres  are  kept  in  sain^ 
foin,  which  stands .  for  four  years.  I  have  an  eight-horse  engine 
and  Smith's  tackle ;  with  Uiis,  in  harvest,  or  as  soon  after  as 
possible,  I  proceed  to  break  up  my  light  land  stubble,  taking  for 
choice  any  that  may  be  grassy.  After  exposure  to  the  sun  this  is 
crossed  with  the  larger  implement,  and  then  cleansed  from  rubbish, 
and  finally  laid  up  for  the  winter  in  ridges  by  horse  labour.  A 
heavy  set  of  harrows  across  in  the  spring,  and  the  use  of  the 
broad  share  will  complete  the  tilth  for  turnips,  which  are  drilled 
with  superphosphate,  dung  having  been  applied  to  the  layers  for 
wheat  in  July,  August,  and  September.  After  the  foul  land  has 
been  dealt  with,  the  layers  must  be  broken  up  for  wheat  sowing. 
On  my  light  soil  these  layers  should  not  be  smashed  up,  because 
we  require  the  solidity  which  an  unbroken  furrow  slice  affords ; 
early  sowing  is  also  desirable.  Having  reduced  my  horses  from 
eighteen  to  fourteen,  I  determined  to  add  to  my  steam  tackle 
Howard's  three-furrow  plough,  which  makes  first-rate  work,  and 
enables  me  to  push  forward  the  wheat  sowing  when  the  foul 
stubbles  are  cleared  and  rain  has  mellowed  the  clover  layers. 
Later  in  the  season  I  find  that  the  plough  makes  the  best  work  in 
preparing  the  clean  light  land  for  roots ;  it  gets  over  five  acres 
per  day,  at  a  depth  of  six  inches.  In  the  following  March  the 
furrows  are  crossed  with  Smith's  large  implement,  working  rather 
deeper  than  the  plough.  In  May  or  June  the  broad  share  is  used 
to  cut  down  thistles  and  annual  weeds ;  harrows,  and  the  Cross- 
kill  roller  follow,  and  the  turnips  are  drilled  immediately. 

*'  When  fallowing  heavy  land  for  wheat,  if  it  be  foul,  I  leave  it 
untouched  until  February  or  March,  when  I  generally  smash  it 
up  nine  inches  deep  with  Smith's  small  implement,  and  leave 
it  lying  rough  until  a  favourable  opportunity,  or  until  the  steam 
cultivation  is  finished  on  the  light  lands,  when,  say  in  the  month 
of  May,  I  cross  the  work  by  steam,  going  down  this  time  to  twelve 
inches.  The  land  lies  rough  again  until  the  summer  rains  have 
softened  the  clods,  when  a  heavy  set  of  harrows  will  at  once  form 
a  tilth.  I  then  apply  farmyard  manure,  cut  down  thistles  bv  the 
broad  share,  and  narrow  down  just  before  the  wheat  is  dnIIed. 
Forty  acres  of  wheat  growing  on  land  treated  exactly  as  I  have 
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described    are  looking   strong  and   well.      The    land   is   well 

drained,  and  there  is  not  an  open  furrow  in  the  field,  neither  is 

any   required.     Previous  to  my  entry  on  this  farm  (eight  years 

since)  this  class  of  land  was  miserably  wet,  ploughed  four  inches 

deep  on  small  lands,  about  three  yards  wide,  with  water  furrows 

innumerable.     The  remaining  portion  of  fallow  (the  clean  heavy 

land)  is  ploughed  by  horses,  during  the  months  of  December, 

and  January  and  February,  at  a  time  when  the  engine  is  wanted 

at  the  homestead ;  if  it  be  smashed  by  steam  during  the  summer 

a  good  tilth  will  be  the  result. 

"  A  clean  wheat  stubble  intended  for  a  crop  of  spring  com 
should  be  managed  thus :  Harrow  the  stubble  to  cause  the  seeds 
to  vegetate,  plough  up  by  horses  immediately  after  wheat  sowing, 
do  nothing  more  until  the  drilling  in  the  spring.  If  the  land  be 
light  the  less  you  break  up  and  expose  it  to  the  atmosphere  the 
better.  I  have  known  many  instances  in  which  an  extra  plough- 
ing, or  a  too  deep  scarifying  has  ruined  the  chance  of  a  crop. 
Heavy  land  might  be  advantageously  smashed  directly  after 
harvest,  and  then  treated  as  above.  My  engine  ploughs,  culti- 
vates, thrashes,  and  grinds  the  com,  cuts  chaff,  and  sifts  it, 
breaks  oilcake,  splits  beans,  crushes  oats,  and,  in  fact,  makes 
itself  generally  useful." 

MisceUanecus, 

Harvest-work  is  done  on  several  plans;  either  both  cutting 
and  carting  are  done  by  the  day,  or  else  the  cutting  is  done  by 
the  piece,  and  the  carting  by  the  day,  the  labourer  receiving  six 
or  eight  pints  of  beer  ;  more  commonly  the  whole  business  of 
cutting  and  carting  is  let  to  a  gang  of  men,  allotting  10  or  12 
acres  to  each,  and  paying  IO5.  or  II5.  an  acre.  Under  each  pla^n 
a  labourer  s  earnings  in  harvest  amount  to  5/.  IO5.  or  6/.  IO5. 

Though  task-work  is  generally  desirable,  not  only  on  the  score 
of  economy  but  for  its  influence  on  the  habits  of  the  labourers, 
still  large  gangs  of  men  working  together  are  objectionable. 
This  is  especially  the  case  in  harvest,  when  its  tendency  is  to 
encourage  extravagance  in  beer,  and  induce  young  labourers  to 
make  slovenly  work  in  order  to  keep  pace  with  the  more  prac- 
tised hands. 

Reaping  is  fast  being  abandoned  ;  three-fourths  or  more  of  the 
com  is  now  mown ;  a  large  breadth  is  cut  by  reaping-machines. 
Shepherds  who  hftve  only  the  care  of  a  flock  in  winter  make  a 
harvest  with  the  other  men,  and  are  paid  ploughman's  wages 
(12«.  a  week)  at  lambing-time,  with  beer  as  their  only  perquisite : 
their  day-wages  average  IO5.  a  week.  Near  the  grass-district 
doable  or  treble  the  usual  prices  are  often  paid  for  mowing  clover, 
Hie  demands  of  the  hay-farms  causing  a  scarcity  of  hands. 
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The  old  custom  of  gift-ploughing  prevails  in  many 
the  county,  to  help  a  new  tenant  on  his  entry  ;  a  circu 
sent  to  friends  and  neighbours  to  fix  the  day.  One 
popular  in  his  neighbourhood,  on  entering  his  farm 
ploughs  at  his  gift-ploughing,  and  njore  than  100  a( 
ploughed  in  the  day. 

On  tlie  tenure  of  land  little  need  be  said  :  yearly 
prevail,  and  leases  are  the  exception.  Yearly  tenanci< 
liable  at  Michaelmas  by  a  six  months'  notice,  are  the  ri 

The  incoming  tenant  has  the  right  to  make  the  fallow 
notice  to  quit  on  the  24th  of  March  is,  as  regards  the  i 
notices  to  quit  the  next  day.  This  is  an  apparent  hai 
the  outgoing  tenant,  since  it  deprives  teams  which  he  mi 
tain  for  harvest  and  other  work,  of  one  portion  of  the 
employment.  In  practice,  however,  the  incoming  tei 
it  to  his  interest  to  employ  and  pay  his  predecessor  foi 
the  fallow  while  he,  as  is  proj)er,  has  the  power  of  r 
the  manner  in  which  the  work  is  done. 

An  objectionable  systenf  of  selling  wheat,  peas,  and 
the  load  of  5  bushels  prevails  ;  barley  and  oats  are  so 
quarter.  At  St.  A 1  ban's  there  is  an  inconvenient  p 
storing  in  warehouses  the  bulk  of  the  wheat  offered  for 
sample  sack  in  the  market ;  it  is  consequently  sometime 
back  past  the  seller's  door  for  delivery  to  the  buyer. 

The  average  crop  of  wheat  on  heavy  land  is  esti 
25  bushels  per  acre.  This,  perhaps,  is  little  better  thai 
yet  tluj  statement  is  concurred  in  by  many  informants 
at  larger  returns.  They  have  not  unfrequently  addi 
ouji'lit,  with  our  system,  to  average  35  to  40  bushels." 

The  rents  of  such  land  average  about  225. ;  tithe  re 
5:s-.  ;  and  poor's-rate  3,s\  6(L  per  acre. 

Implements, — Iron-ploughs  of  modern  make  are  comn 
light  land :  in  the  heavy-land  district  tlie  Rayne-j 
j)opular. 

The   use  of  carts  for  harvest-work    is  so  nearly  uni 
this  county  that  a  waggon  in  a  harvest-field  in  Hertfoi 
learly   as  greAt  a  curiosity  as  a  sedan-chair  in  the 
London. 

A  simple  lime-sowing  machine  for  destroying  slugs 

nvcntcd  by  Mr.  Thrale,  of  No-Man's-Land,  and  mac 

Davis,  of  Hemel  Hempstead,   is  a  good  deal  in  use.      I 

)f  a  perforated  iron-cylinder,  in  four  compartments,  tc 

ime.     As  these  revolve  the  abrasion  causes  the  lime  t 

n  very  fine  particles.     Two  bushels  of  hard,  unslack 

me  are  used  j)er  acre  ;  and  10  acres  may  be  gone  over  i 

^v*  V  f^^^'^  horse.     A  damp,  warm  night  is  chosen,  when 
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3nt.  The  machine  is  drawn  in  the  opposite  direction  to  the 
1,  so  that  the  creatures  may  get  a  sufficient  dose  of  the  caustic, 
hout  this  precaution  they  would  escape  on  their  first  irritation 
he  dust. 

Lt  Courson's  farm,  I  noticed  that  Ae  mangers  in  the  cattle- 
1,  instead  of  being  fixed,  were  swung  by  chains  or  ropes 
be  nearest  beam  ;  a  simple  plan,  which  saves  the  expense  of 
ts,  and  facilitates  the  raising  or  lowering  of  the  mangers, 
leveral  parishes  in  the  north  of  the  county  have  been  only 
mtly  enclosed,  viz. :  Therfield  and  Sandon  in  1840,  and  Ash- 
1,  a  parish  of  4000  acres  of  good  land,  as  lately  as  1862. 
dock  and  Clothall  remain  still  unenclosed.  This  appears 
nge,  since  the  right  of  sheep-walks  over  open  fields  every 
d  year,  by  preventing  the  growth  of  roots,  is  ruinous  to  farm- 
on  light  lands,  whereas,  after  enclosure,  the  produce  of  land 
ften  doubled. 

V  singular  example  of  farming  at  Letchworth  deserves  men- 
I.  Fifteen  hundred  acres  of  good  land,  which  was  allowed  to 
wild  to  grass  twenty-five  years  ago  by  the  late  owner,  have 
intained  in  the  summer  months  a  herd  of  400  or  500  oxen  of 
lous  breeds,  which,  in  favourable  years,  have  come  up  in  good 
er  for  fattening  in  autumn. 

"^arm-Buildings  and  Cottages  have  in  isolated  cases  been  much 
►roved,  but  nothing  has  been  done  on  an  extensive  scale, 
s,  therefore,  remains  a  weak  point  in  the  agricultural  economy 
be  county. 

»ood  brick  cottages,  on  the  model  of  those  erected  by  Lord 
re  on  the  farm  of  Mr.  Samuel  JoiTas  in  Essex,  have  been  built 
he  estate  of  Mr.  Fordham,  at  Sherfield,  and  deserve  special 
ce  when  the  subject  of  cottage-building  is  under  considera- 
They  are  in  jjroups  of  three,  with  a  common  bakehouse, 
I,  and  pump.  Each  cottage  has  three  bed-rooms,  and  two 
ns  below,  besides  the  usual  offices.  They  were  built  by 
James  Jacklin,  of  Koyston,  at  a  cost  of  225Z.  the  group,  or 
each,  and  for  neatness  of  appearance  and  convenience  of 
ngement  are  superior  to  any  \ve  have  hitherto  known  to  be 
pleted  at  such  a  price. 

overed  homesteads  have  been  erected  by  the  same  builder  at 
ihall,  with  cheap  and  durable  roofs  of  corrugated  iron,  a 
*rial  almost  as  light  as  glass,  and  therefore  requiring  very 
It  scantlings  for  support.  Homesteads  entirely  or  nearly 
Ted  may  reasonably  be  expected  to  pay  interest  on  the  cost 
lieir  erection,  more  especially  where  straw  is  valuable,  since 
Mving  in  litter  is  only  surpassed  by  the  greater  gain  from  the 
arior  quality  of  the  dung  produced. 

ifflNnements  lately  introduced  and  tliose  still  required. — The 
3Lf  XXY.  Z 
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• 
numerous  examples  of  good  farming  already  noticed  afford  satii- 
factory  evidence  of  improvement :  future  progress  will  very  mudi 
depend  on  the  extent  to  which  they  are  imitated,  and  on  the 
jiiercase  of  the  average  amount  of  farm-capital.      Among  ^ 
improvements   specially   requiring   attention   by   landlords  and 
tenants,  the  following  may  be  enumerated : —extended  cultivir 
tion  of  mangolds  and  early  turnips  on  heavy  land ;  the  use  of 
more  artificial  and  other  manures;  a  reduction  of  the  cost  of 
cultivation  by  less  frequent  and  more  effective  tillage ;  an  in- 
creased head  of  live  stock,  with  a  more  economical  system  of 
feeding;  better  shelter  for  animals  in  yards,  and  less  exposure 
of  manure ;  care  in  avoiding  to  sow  the  seeds  of  charlock  and 
other  weeds ;  restriction  of  the  growth  of  oats  after  wheat  to  dean 
land  in  good  heart ;  and  the  enlargement  of  fields  by  the  removal 
of  hedges  and  timber,  accompanied  by  a  better  diistribution  o* 
woods  and  plantations,  so  as  to  secure  picturesque  effect  without 
the  sacrifice  of  material  interests. 

The  labourer  s  conditicm  also  demands  very  grave  considcratioi*- 
llie  efforts  made  at  llothamsted  and  in  other  parts  of  tJ*® 
county  to  improve  his  lot  and  raise  his  social  condition  a^c 
(entitled  equally  to  praise  and  imitation. 


XIII. — Agricultural  Notes  on  Hertfordshire.      By   Rev.   J- 
Cluttep.buck. 

AinicuUiiral  Literature— Climate — Rainfall  and  rercolation  of  Water  as  te»t^*- 
by  Dal  ton's  (Tangc— Area  and  I'opulation  —  Sales  of  Fat  Stock  —  Physi*^ 
(ico«5rai)hy — Influence  of  Swallow-holes  on  Drainage  and  Water  SupJ^*"^ 
— The  Water-level  in  the  Chalk — Sheep  Farm  at  Wlieathampstoad — ^t^ 
('halk  district — Irrigation  —  Paper-Mills  —  Drainage  of  low  Meadows  '^^ 
Water-Crcss(>s  —  Cherry-Orchards  -—  Woods  —  Straw-Plait— Seed  AMie^^* 
—  The  Bennington  Flock  —  Heavy  Roller  with  revolving  Shafts. 

Agricultural  Literature. 

The  agriculture  of  Herts  has  already  been  chronicled  by  El  J-* 
of  Little  Gaddcsden  (quoted  by  A.  Younp:),  in  1732  ;  by  Walk^^^ 
in  his  '  Report  prciparod  for  the  Board  of  Agriculture,'  in  175  ^^ 
by  (Jlutterl)U(!k,  in  his  History  of  this  county  (1815) ;  but  esjp^^ 
cially  by  Arthur  Young,  in  his  '  Report,'  published  in  1804. 

To  that  distinguished  pioneer  in  agriculture  we  are  indebt:;^^ 
for  our  only  ndiablo  means  of  contrasting  the  agriculture  of  t^^^ 
ISth  with  that  of  the  liHh  century.  Of  him  it  has  been  w^^ 
said:  "If  gn^at  zeal,  indefatigable  exertion,  and  an  unspari^^ 
expense  in  making  experiments  can  give  a  man  a  claim  to  "fc^-^ 
gratitude  of  agriculturists,  Arthur  Young  deserved  it  more  tb**"* 
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men.  We  will  not  assert  that  in  all  cases  his  conclusions 
sound  or  his  judgment  unimpeachable,  but  even  his  blun- 
if  he  committed  any,  have  tended  to  the  benefit  of  agricul- 
j  exciting  discussion  and  criticism."  * 
B  above  passage  aptly  characterises  his  *  Report  of  Herts,' 
I  mainly  embodies  the  opinions  of  the  leading  farmers, 
ur  or  professional,  of  that  day.  Drill  husbandry,  the  culti- 
i  of  the  Swede  turnip,  the  substitution  of  the  Southdown  for 
)ng-legged  Wiltshire  sheep,  were  then  leading  subjects 
scussion ;  and  it  is  remarkable  that  the  introduction  of 
>ved  implements  and  practice  rests  throughout  this  Report 
imateurs,  whilst  the  management  of  the  most  common  and 
ial  operations  of  husbandry  in  the  jpresent  day  will  be 
to  be  completely  at  variance  with  that  of  some  of  the  best 
cal  farmers  who  gave  information  to  Arthur  Young. 
;  name  of  Mr.  T.  Greg,  of  Coles,  near  Westmill,  often 
1  by  A.  Young,  deserves  a  passing  notice.  Prompted  by 
oke's  (Lord  Leicester's)  example,  Mr.  Greg  first  undertook, 
J  aid  of  Hill's  scarifier,  to  apply  to  his  own  wet  tenacious 
the  principles  of  Norfolk  husbandry.  He  abolished  the 
;ummer  fallow,  ploughing  but  once  for  a  crop,  and  that 
fi  winter,  using  the  scarifier,  the  drill,  and  the  horse-hoe 
to  complete  his  operations. 

proof  that  improvements  in  husbandry  were  early  intro- 
into  Hertfordshire,  A.  Young,  quoting  Mr.  Rooper,  of 
ampstcad,  says  that  clover  and  turnips  were  supposed  to 
)een  introduced  by  Oliver  Cromwell,  who  "  gave  a  farmer 
I  How  a  100/.  a  year  on  that  account,"  and  that  there  had 
little  change   in   the   course  of  cropping  for  one  hundred 

;  climate  of  England,  though  it  may  have  undergone  some 
5s,  must  be  essentially  the  same  as  when  Fuller  said  of 
►rdshire,  "  It  is  the  Garden  of  England  for  delight ;  men 
only  say  that  such  as  buy  a  house  in  Hertfordshire,  pay 
•ars'  purchase  for  the  aire  thereof;" — a  salubrity  due  to  the 
;ical  condition  of  the  greater  part  of  the  county,  gravel 
:halk. 

Rainfall  and  Percolation  of  Water. 

• 

J  following  tables  of  .rainfall  and  mean  temperature  were 
'  furnished  by  those  gentlemen  by  whom  the  registry  has 
kept  The  column  Dalton's  Gauge,  under  the  head 
lel  Hempstead,"  refers  to  a  rain-gauge,  suggested  by  Dr. 
1  and  kept  at  Apsley  Mills  for  twenty-nine  years  last  past, 

*  Vi'lfl  Kirwin,  '  Irish  Transactions.' 
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which  only  registers  that  portion  of  the  rainfall  which  percolatei 
3  foot  of  soil.  Its  construction,  is  described  in  *  Ree's  Cyclo- 
paedia '  under  the  head  l*^vaporation.  It  is  calculated  that  the 
amount  so  collected  represents  the  quantity  which  sinks  through 
tlie  surface  soil  to  the  springs,  which  supply  the  rivers  and  give 
power  to  the  mills. 

The  average  rainfall  registered  for  29  years  is  22*5,  percolar 
tion  7 "5  inches.  The  Table  shows  25*8  of  rainfall  and  4*9  per- 
colation for  the  last  10  years.  It  will  be  seen  that  the  amount  of 
i*ainfall  increases  with  the  longitude  westward. 


Bebkiiami"?tead. 

JltlMnL  HRMI';nrE.in. 

o         '         " 

0       •        »r 

o     r      H 

LongituileW.      .     .     . 

.      (f  34.  0 

LoDKitmlcW.     0    27    50 

Longitude  W.      0    0     S 

Ijiititude    . 

. 

.     52    4J    0 

Lutitudo  .     .    53    45      0 

Latitude  .     .    52    2    40 

ireight  iilx)^ 

•e  Boa,  3T0  feet. 

Height  above  boo,  S50  feet. 

Height  above  sea,  2G6  feeL 

Years. 

I^ain. 

Teiiiporuture. 
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.. 
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30-5        , 
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.'JO-O        1 

47-7 

26-6 
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21-9 

48*8 

1857 

29-2        • 

49-6 
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7-4 

27-9 

50-5 

1858 

22-5       1 

48-3 

20-5 

3-2 

20-4 

48*9 

1859 

a.'io 

49-3 

32-6 

4-5 

25-4       i       50-2 
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36 -2        ■ 

45-7 

34-2 

12-1 

29-5              46-0 

18C1 

241        j 

48-0 

22-2       1          6-4 

19'8              48-5 

1862 

29-5       ' 

48-4 

27-4       :         8-0 

23-9              48*5 

186.3 

26-7       1 

49-U 

22-7                3-3 

17*8       1       49-4 

Average 

28-5       ! 

47-1 

25-8       ;         5-9 

22*9             48-6 

1 

Ahka  and  Population. 

The  geographical  extent  of  the  county  may  be  taken  to  .be,  in 
length,  south-west  to  north-east,  36  miles ;  south-east  to  north- 
west, 20  miles ;  with  a  circumference  of  from  130  to  140  miles. 
Halley  is  quoted  as  estimating  its  superficial  area  at  451,000 
acres.  The  population  returns  1861  give  it  at  391,141  acres. 
Clutterbuck  gives  the  population,  in  1801,  97,577 ;  1811, 111,654: 
increase,  14,077.  llie  last  returns,  1851, 167,298 ;  1861, 173,294 : 
increase,  5996.  Total  increase  since  1801,  75,717.  The  persons 
employed  chiefly  in  agriculture  in  1801  are  20,611.  The  fami- 
lies so  employed  in  1811,  16,998. 

UFahkets  axd  Sales  by  Auction. 

Of  the  old  markets,  suffice  it  to  say,  that  there  are  18  market 
towns  in  which  the  old  system  of  selling  wheat  by  the  load  of 
5   bushels  is  still  very  generally  followed.     Bamet  fair  is  still 
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amous   for  its  supply  of  neat  cattle,  brought  from  Wales  and 
Gotland,  &c. 

The  modern  practice  of  holding  sales  of  fat  stock  by  auction 
at  such   towns  as   Hitchin,    Hertford,  Bishop's   Stortford,    and 
Watford,  has  assumed  such  large  and  increasing  proportions  that 
it  may  be  well  to  trace  its  development  as  exhibited  in  the  town 
of  Hitchin.     These  sales  which  were  here  first  held  occasionally 
in  1852,  took  place  in  1853  twice  or  three  times  in  a  month,  and 
ultimately,  in  1862,  every  week.     A  yard  specially  fitted  for  the 
purpose  was  opened  by  Messrs.  Page  and  Harding,  8th  Decem- 
ber, 1862.     Their  sales  in  1861  realised  65,345^.  4^. ;  in  1862, 
79,496^.  bs. ;  in  1863,  107,014^.  0*-.  6^/.     The  sale  of  Christmas 
last,    December  15,   realised    5,118^.  D^.,  and   consisted  of  108 
oxen,    675  sheep,   2  calves,   and  44  pigs.     In  the  year   1863: 
1876  oxen,  22,492  sheep,  123  calves,  2707  pigs,  and  1156  lambs 
were  sold. 

Physical  Geography. 

The  boundaries  of  this  county  are  not,  as  is  sometimes  the 
Case,  determined  by  the  physical  features.  On  the  north,  the 
boundary  is  generally  coincident  with  the  escarpment  of  the  chalk 
Or  Chi  Item  range  of  hills ;  on  tha  south-east  it  is  formed  by  the 
Lea  and  its  affluent  the  Stort ;  to  the  south  it  lies  very  much  along 
the  high  ridge,  where  the  London  clay  is  partially  capped  by  drift 
>f  the  Eocene  beds  ;  and  on  the  west  it  follows  the  ridge  over- 
hanging the  valley  of  the  Bulborne,  in  which  the  Grand  Junction 
C)anal  finds  its  course.  Thus  the  agriculture  of  Hertfordshire  in 
&omc  cases  takes  its  character  from  the  several  counties  by 
wvhich  it  is  surrounded,  and  from  which  it  is  divided  by  an  ill- 
lefined  and  arbitrary  line.  The  geological  features  of  this  county 
are  comparatively  simple.  It  comprehends  within  its  limits  a 
consideral[jlc  portion  of  the  north-western  limb  of  the  <Jialk-basin 
of  London.  Here  nearly  the  whole  substratum  is  chalk,  the  sur- 
face of  which  is  either  covered  with  drift  gravel,  or  the  tertiary 
cleposits  of  the  London  and  Plastic  clay;  a  very  small  part  con- 
sists of  the  Gault  clay,  which,  with  a  trace  of  the  upper  gr«en 
sand,  crops  out  from  beneath  the  chalk. 

As  the  physical  features  of  the  surface  are  necessarily  ruled  by 
the  geological  condition,  there  is  a  considerable  sameness  in  the 
outward  asjiect  of  the  county,  though  there  is  a  frequent  and 
marked  difference  in  the  nature  and  quality  of  the  soils. 

Speaking  generally,  the  county  may  be  divided  into  the 
day  and  chalk  districts  ;  the  former  forming  the  southern  por- 
tiim  adjoining  the  county  of  Middlesex ;  the  latter  extending 
fiom  the  outcrop  of  the  clays  to  the  escarpment  of  the  chalk 
«iUf|  the  frontier  of  the  counties  of  Buckingham,  Bedford,  and 
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Cambridge.  The  rivers  Coin  and  Lea  flowing  in  oppoute 
directions  in  part  of  their  course,  form  a  sort  of  natural  diviiM» 
between  these  two  districts,  though  they  do  not  strictljr  detef- 
mine  the  limits  on  either  side. 

In  the  southern  district,  the  London  Clay,  is  mosdy  marked 
by  low,  rounded  undulations,  broken  by  tortuous  watercQuneii 
which  provide  the  natural  escape  for  surface-water,  and  a  ready 
outfall  for  artificial  drainage. 

Swallow-holes. 

The  upper  levels  are  very  frequently  covered  with  bed*  of 
gravel,  which  retain  a  certain  quantity  of  water  for  the  sapplj 
of  shallow  wells,  which,  as  on  Bushey  Heath,  attract  a  con- 
siderable population.  The  water  also  finds  vent  in  land-springs 
at  the  junction  of  the  gravel  with  the  clay,  the  feeders  of  tlie 
brooks  which  run  into  the  rivers  Coin  and  Lea.  Occasionally 
these  waters  pass,  in  their  course  towards  the  valley,  the  outcrop 
of  the  sand  which  underlies  the  clay  beds  of  the  Plastic  clay 
formation  ;  it  then  sinks  by  swallow  or  "  swilly  holes "  into 
the  subjacent  chalk,  and  goes  directly  to  augment  the  springs 
whence  the  rivers  derive  their  perennial  sources.  Very  large 
volumes  of  water  fto  sink  into  the  earth,  and  the  mischief  which 
would  arise  from  the  flooding  of  these  brooks  in  winter  is  thus 
much  abated.  It  has  been  suggested  by  very  high  authority 
that  the  perennial  supply  of  water  to  rivers  might  be  materially 
augmented  if  artificial  means  were  used  to  facilitate  the  absorp- 
tion of  these  waters.  Very  remarkable  instances  of  this  natural 
drain<age  may  be  seen  more  or  less  along  the  outcrop  of  the  sand 
beds  of  the  Plastic  clay  formation  in  the  parishes  of  Bushey  and 
Aldenham.  In  the  watercourse  which  leads  from  the  reservoir 
at  Elstree,  it  has  been  found  necessary  to  stop  these  swallow-holes 
to  prevent  jwraste. 

The  construction  of  artificial  sw.allow-hole8  deserves  our  con- 
sideration as  a  means  both  of  maintaining  a  perennial  supply  of 
water  to  our  rivers,  and  also  of  facilitating  drainage  operations  <w 
a  system  suggested  more  than  a  century  ago  by  Elkington. 

The  soil  of  the  upper  levels  of  the  clay  district  marked  by  the 
rounded  flint-pebbles  embedded  in  the  sand  is  wet  and  unkindly, 
not  ca])able  of  bearing  grass  of  any  value,  and  ungrateful  undei 
the  most  liberal  treatment  as  arable  land.  This  gravel,  with  its 
characteristic  blue-pebble,  is  transported  in  many  cases  below  th^ 
higher  levels,  where  the  sterility  of  the  soil  is  in  proportion  to 
the  thickness  of  the  bed.  Wherethe  London  clay  comes  to  the 
surface  it  forms  a  stubborn  soil,  which,  however,  by  draining  and 
a  liberal  treatment  is  made  to  grow  abundant  crops  of  grass.  It 
also  favours  the  luxuriant  growth  of  oak,  elm,  and  ash  timber. 


AffriduUural  Notes  on  Hertfordshire.  307 

immediately  beneath  the  London,  the  Plastic  clay  crops  out. 
e  upper  or  clay-beds  of  this  formation,  as  the  name  implies, 
well  suited  for  the  manufacture  of  kiln-ware ;  it  is  more 
acious,  and  less  manageable  than  the  London  clay ;  and  usually 
ms  a  narrow  band  on  the  slopes  and  escarpments  of  the  hill- 
es ;  the  lower  beds  are  of  very  pure  sand,  sometimes  perfectly 
ite,  suited  for  domestic,  horticultural,  and  other  purposes, 
•ugh  some  of  the  beds  are  interspersed  with  rolled  pebbles, 
the  breaking  up  of  this  stratum  much  of  the  soil  that  covers 
chalk  is  due,  and  from  hence  the  hard  conglomerate  known  as 
rtfordshire  pudding-stone  is  derived.  The  most  fertile  spots 
this  district  are  found  at  the  outcrop  of  these  strata,  where 
clay  and  sand  are  amalgamated  so  as  to  form  a  friable  and 
dly  soil.  The  geological  condition  here  described  extends 
re  or  less  in  a  band  across  the  county  from  Moor  Park,  near 
:kmansworth,  on  the  west,  to  its  eastern  limit  bounded  by  the 
?r  Stort. 

lie  neighbourhood  of  Bishops  Stortford  furnishes  a  good 
mple  of  farming  under  geological  conditions  not  found  else- 
*re  in  this  county,  but  resembling  those  which  subsist  in 
le  parts  of  Essex.  The  river  Stort  runs'  through  a  trough  in 
chalk,  over  which  the  Plastic  clay-formation  crops  out  on  the 
;  of  the  valley.  Its  beds  of  clay  and  sand  here  amalgamate 
h  the  flint-gravel,  with  which  the  chalk  is  covered  on  the 
er  levels,  to  form  a  light,  friable,  and  fertile  soil,  suited  to 
r-course  husbandry.  On  the  higher  levels  the  tertiary  clay 
ns  rather  wide-spread  "  plateaus,"  covered  very  generally 
h  a  drift  consisting  of  water-worn  chalk,  with  some  chalk- 
ts.  This  drift,  for  such  it  appears  to  be,  is  not  found  in  the 
item  i>arts  of  the  clay-districts  of  Hertfordshire  under  the 
le  geological  conditions  of  subsoil,  though  it  is  very  exten- 
?ly  diffused  in  Essex,  where  it  presents  some  of  the  best  com- 
1  in  that  county.  It  would  be  very  interesting  to  trace  the 
3nt  of  this  deposit  in  both  counties,  and,  if  possible,  account 
its  unusual  presence  as  a  covering  to  the  tertiary  beds  resting 
the  chalk. 

The  Water-level  in  the  Chalk, 

^s  in  the  case  of  the  clays,  the  chalk-district  may  be  sub- 
ided  ;  it  has  been  so  treated  by  Arthur  Young,  who,  in  his 
ps,  lays  down  the  principal  part  as  loam,  distinguishing  as 
Jk  only  that  small  space  which  is  drained  by  rivers  running  to 
north  with  a  fall  anticlinal  to  the  natural  dip  of  the  stratum. 
opting  this  division,  of  which  it  would  be  difficult  to  define 
exact  limits,  we  find  that  the  southern  slope  from  the 
them   limits  of  the   county   to  the   point  where   the   river 
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Coin  enters  the  county  of  Middlesex,  has  a  total  dip  of  about 
350  feet,  or  from  the  higher  ground  in  Bedfordshire  of  650  feet, 
which  latter  point  is  about  770  feet  above  the  level  of  the  set. 
The  highest  ground  on  the  ridges  between  the  rivers  is  capped 
with  portions  of  the  plastic  clay  in  situ,  which  may  be  deemed 
outlying  patches  of  the  clay-district,  in  some  cases  covered  witt 
gravel  to  a  sufficient  depth  to  retain  the  water  to  serve  the 
ordinary. wants  of  villages  or  hamlets,  such  as  Abbots  Langlej 
and  Bedmont.  Thus  the  population  is  found  either  on  the  ridp 
or  in  the  valleys  near  the  rivers,  the  intermediate  parts  being 
dependent  on  water  drawn  from  deep  wells  sunk  into  the  chalk. 

On  the  accompanying  section,  taken  on  the  ridge  midway 
between  the  rivers  Gade  and  Ver,  is  shown  the  depth  at  whicn 
water  is  found,  with  its  noted  alternations  at  two  periods  in  d^^ 
same  year.     The  level  of  the  course  of  the  river  Gade,  wi**^ 
which  that  of  the  Ver  is  nearly  identical,  is  also  given  betwe^t^ 
these  points.     The  surface  of  the  subterranean  water  would    "^ 
shown  by  an  inclined  line,  fixed  at  the  river,  and  more  or  1^^ 
elevated  or  depressed  towards  the  ridge  according  as  the  sto^*^ 
of  water  is  augmented  by  the  replenishment  of  the  chalk  strata  ^^' 
or  reduced  by  the  natural  drainage.     Thus  in  chalk  districts  tX^ 
level  at  which  water  is  found  may  be  accurately  ascertained. 

The  intermediate  space  between  the  ridges,  and  the  riv^^ 
which  run  in  the  valleys,  is  covered  with  gravel,  often  p^^ 
senting  a  surface  which  consists  almost  entirely  of  flint^ton^^ 
the  removal  of  which,  if  it  were  possible,  would  rather  detr^'^^ 
from,  than  add  to  the  productiveness  of  the  soil  by  quickeni^^J  ^ 
evaporation.  This  soil  with  slight  variations  forms  the  ma.-^ 
staple  of  the  district  which  lies  between  the  outcrop  of  the  LondC^^ 
and  Aplastic  clays  and  the  northern  limits  of  the  county. 

A   stranger  acquainted   with    those  Western  counties  whic^^ 

have  a  soil  almost  identical  with  this  in  its  texture  and  its  ge^^^^ 

aogical  bearings,  is  here  struck  by  the  absence  of  breeding  flock  ^ 

the  deficiency  of  stock,  the  inadequacy  of  the  farm-building5^ 

lud   the  small  size  of  the  enclosures  which  here  prevail.     H<? 

lould  find  the  land  cleared  of  its  sheep  after  the  consumption  o/ 

•^"  swede  and  root-crop,  the  hay  and  straw  very  generally  sold. 

..I  barely  replaced  by  London  manure,  when  it  is  to  be  had, 

'  cry  many  exceptions  may  of  course  be  found,  among  which  a 

^^m  at  Wheathampstcad,  near  the  centre  of  the  district  under 

ip^Morn+irm   ic  n  ti stable  instaucc. 

-^.H.,1'   X^'aRM  at   WlIEATUAMrSTEAD. 

'lit        •  '^'S  of  317  acres,  of  which  20  are  in  not  very 

•f' 'lucvi*.  ^K-      -J.     Fifty-six  acres  of  the  arable  are  upon  the 
,4    .n(i    «»im  *>i  ntrl^e    ^'    ^^s^^  nnr'  ^^^  *''»*T^Ti«T^1er  is  of  a  liffhtef 


BOCMOABT  or  TILE  CtJrj^Ti; 


(4 


310  Agricultural  Notes  on  Hertfordshire. 

character — ^rather  a  sharp  flint-^avel,  somewhat  under  the  avcrap   ■  ^' 
quality  of  the  district    The  whole  has  been  more  or  less  chalked 
from   below,  according  to  the  custom  of  this  county.    The  fc^    Iv^ 
tility  of  the  farm  is  maintained,  not  by  selling  off  the  produce    I 
and    trusting   to   London   and  oiher  extraneous   sources  for  »    ■ 
cMjuivalent,  but  by  developing  and  trusting  to  its  own  intenul 
resources.     The  following  list  of  animals  fatted  and  sold  &0"^ 
the  farm  has  been  kindly  furnished  in  illustration  of  the  syi^i* 
pursued : — 

1862.  1868. 

Lambs 391  ..  ..  392 

Sheep  333  ..  ..  356 

Beasts  G  ..  ..  6 

Calves  45  ..  ..  50 

Pigs  205  ..  ..  198 

Total  head     ..      ..     980  1001 

On  317  acres  of  land. 

l^he  system  of  cropping  is  four-course,  managed  with  espe^  * 
r(?feronce  to  sheep-stock.  Much  reliance  is  placed  on  the  <I^  . 
cultivation  of  the  soil,  which  is  principally  effected  by  the  u»^ 
a  two- wheeled  plough,  divested  of  its  mould-board,  which  foiled  '\ 
the  first  plough,  armed  with  a  share  copied  from  that  of  '^^ 
unwieldy  and  disused  old  Hertfordshire  plough.  Besides  "^^ 
usual  succession  crops  of  swedes,  mangold,  mixed  layers,  ta^^ 
(to  be  followed  byVhite  turnips),  it  is  the  practice  here  tO  s*^ 
rape  between  the  rows  of  beans  on  the  heavier  portion  of  t^^^ 
farm. 

A  certain  portion  of  the  ewe  flock,  which  averages  330  he^^' 
consists  of  Dorsets,  which  are  put  to  a  Sussex  or  half-bred  rar^ 
both  ewe  and  lamb  are  generally  fatted  for  sale,  and  the  sto^^^ 
replenished  from  fairs. 

The  Chalk  District. 

The  Northern  or  chalk  district,  having  a  fall  anticlinal  to  the 

p  of  the  stratum,  is  drained  by  streamlets  which  are  the  a£9uents 

he  Cam,  the  Ouse,  and,  in  one  instance,  of  the  Thame. 

^his  remarkable  tract  of  land  may  be  surveyed  looking  from 

*on,  which   stands   high   on  a  rounded   escarpment  of  the 

ijing  Plastic  clay. 

>n  descending  from  the  higher  ground,  the  chalk — here  geo- 

o'^^y  t-       .ower  chalk  without  flints — is  more  thinly  covered 

rr-^ir  ■»     .nr]  very  frequently  becomes  a  part  of  the  cultivated 

•Ail,  p'^   in  the  Vales  of  Aylesbury  and  White 

•   -'       •■'  ^'^'       ^carp^^'^nts  immediately  overhanging  the 

-     ;  ••       It  -         »nlt      -Mit  f'n\c(    \>  *\tr   '  »v«l  of  thcSC  Stlftta 
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by  gentler  undulations,  which  present  a  breadth  of  very  useful 
arable  land.  This  district  is  thus  described  by  Sir  Henry 
Chauncy  in  the  'Historical  Antiquities  of  Hertfordshire '  (1700) 
He  says,  "  The  Vale  of  Ringtale,  or  Wringtale,  which  lies  north 
of  the  great  ledge  of  hills  crossing  the  northern  part  of  this 
county  (extending  from  Backway  to  Offley),  where  the  soil  is 
mixed  with  white  marl,  yields  die  choicest  wheat  and  barley, 
such  as  makes  the  best  mault  that  serves  the  King's  Court  or  the 
City  of  London,  which  caused  Queen  Elizabeth  often  to  boast  of 
her  Hitchin  grape." 

It  has  been  noticed  that  this  county  comprehends  within  its 
boundary  a  small  tract  of  land  to  the  north  of  the  villages  of 
Ashwell  and  Caldicot,  on  the  outcrop  of  the  trace  of  the  green- 
sand  and  of  the  gault  clay  which  underlies  the  lower  chalk.  It  is 
all  more  or  less  covered  by  the  drift  of  the  chalk,  though  in  some 
places  the  sheer  gault  lies  very  near  the  surface.  Though  its 
general  features  and  management  resemble  those  of  the  tract  to 
the  south  just  described,  which  rests  on  the  lower  chalk,  there  is 
this  notable  difference — that,  as  it  rests  on  a  clay  subsoil,  it 
requires  thorough  drainage.  It  was  here  that  Mr.  Bailey  Denton 
carried  out  that  mixed  system  of  drainage  of  which  there  is 
so  full  and  valuable  a  record  in  this  Journal  under  the  head 
of  the  Hinxworth  Drainage. 

Irrigation,  Miils,  and  Meapows. 

Although  the  streams  which  issue  from  the  deep  valleys  by 
which  the  surface  of  the  chalk  is  furrowed  afibrd  to  this  county 
abundant  supplies  of  water,  agriculturally  they  have  not  been 
turned  to  much  account. 

Near  Rickmansworth,  on  the  Chess,  on  the  Bean,  and  at  the 
Hoo,  water-meadows  indeed  may  be  seen  ;  but  frequently  the 
ancient  weirs  have  been  su{>erseded  by  mills,  the  old  water-rights 
having  been  either  bought  up  by  the  millowner  or  lost  by 
desuetude.  The  corn-mills  themselves  have  often  been  diverted 
to  the  manufacture  of  paper,  for  which  purpose  machinery  was 
first  set  up  by  M.  Foudriener,  its  inventor,  on  the  river  Gade. 

The  Gade,  as  its  traverses  this  county,  has  a  uniform  fall  of 
14  feet  per  mile,  which  offers  great  natural  facilities  for  irrigation, 
as  well  as  water-power. 

Drainage  of  Low  Meadows. 

Perhaps  there  is  nothing  in  the  whole  county  which  more 
obviously  calls  for  improvement  than  the  so-called  water-meadows, 
«Nr  rather  marshy  swamps,  which  line  the  banks  of  someT  of  the 
itvers.     This  is  more  striking  in  districts  where  there  is  little 
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natural  or  available  grass-land.     The  remedy  is  simple.    Hw 
mill-dams  arc  impediments  to  tlie  free  action  of  the  landowneiii 
but  very  generally  this  difficulty  may  be  overcopie.     The  wet- 
ness of  the  meadows  is  not,  even  near  the  mill-heads,  due  tD 
soakage  from  the  river,  but  from  stagnation  in  the  soil  of  water 
derived  from  springs  on  either  side  of  the  valleys.    As  a  remedy, 
first  a  ditch  should  be  cut  as  near  to  the  side  of  the  valley  and  as 
far  from  the  river  as  possible.     In  some  cases  pipes  of  large  bore 
might  be  used;   the  spring-water  should  then  be  led  below  the 
outfall  provided  by   the  next   mill-dam  ;   the  cleansing  of  the 
ditches,  brick-rubbish,  or  any  hard  material,  should  be  placed  or 
even  piled  on  the  surface  of  the  meadows ;  then  with  ordinary 
attention  to  keeping  up  the  river-banks  and  filling  up  all  trao^ 
v(?rse  ditches,  much  valuable  land  might  be  reclaimed  from  i** 
virtual  sterility. 

Wateu-Cresses. 

A  new  rival  to  the  water-meadow  has  sprung  up  of  late  ttot^ 
the  arti  ficial  culture  of  water-cresses.     Fifty  years  ago  those  W*^^ 
sold  this  ])lant  were  content  "to  strip  the  brook  with  maiitli**^ 
crosses  si)rcad."     One  such  was  Mr.  Bradbury,   to  whom  t**^ 
idea  suggested   itself  that  water-cresses  might  be  cultivated    *^ 
advantage.     He  obtained  permission  first  to  try  the  experim^^ 
in  spring-ditches  at  West  Hyde,  in  the  parish  of  RickmaJ^^' 
worth,  just  on  the  borders  of  Bucks,  and  satisfied  the  occupy *^ 
of  the  land  that  the  cleansing  of  the  ditches  and  regulation  of  t^^^ 
height  of  the  water  in  them  as  practised  by  Mr,  Bradbury  i^^^*v 
beneficial.     .Tlie  ditches  were  next  let  at  a  certain  rent  and  uncJ-^  ^ 
certain  restrictions,  and  very  shortly  Bradbury's  cultivated  wat^^  - 
(•resses  became  a  regular  article  of  traffic  in  the  London  mark  ^^  -^ 
From  this  small  beginning  a  large  trade  has  sprung  up,  whlj^^  ^ 
now  extends  to  the  Manufacturing  Districts.     The  persons  w^^^  • 
hire  the  spring-ditches  for  tlie  cultivation  of  the  plant  scour  a^^ 
cleanse  them   with  much  care,    level  their   bottoms,  and  oft  -^^ 
expand  their  area  till   they  form  a  series  of  shallow  lakes,    -^  ^ 
which  the  height  of  the  water  is  regulated  by  dams.     The-  -^^ 
dams  are  either  permanent — formed  of  stones  or  two  lines    ^^ 
boards,  supported  by  stakes,  between  which  clay  is  rammed ;  ^^^ 
temporary — consisting  of  moveable  boards,  bricks,  or  other  m  ^^\^ 
terials.     These,  in  some  cases,  arc  either  placed  transversely  "^^^ 
the  flow  of  the  water,  to  keep  it  to  its  required  level  in  the  suf-^ 
divisions  of  the  beds,  or  else  so  arranged  that  the  stream  may  \y^^ 
conducted   under  the  bank-side,  apart  from   the  adjacent  beJ^ 
as    by    an   irrigation-carrier,    to    any   spot    below.      Very   fir^^ 

auently  borings  are  made  in  the  chalk  to  facilitate  the  iisue  of 
le  clear  spring-water  in  its  purity,  which  is  deemed  of  great 
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importance  to  the  quality  of  the  crop.     The  best  sorts  of  cresses 

are  then  selected,  that  most  in  request  is  known  as  the  Dutch 

Brown,  from  the  shade  of  colour  it  takes  when  it  has  reached 

maturity.     The  plants  are  placed  in  rows,  generally  with  stones 

upon  them,  to  prevent  their  being  removed  by  the  flow  of  the 

J^ater.     All  this  is  done  at  considerable  expense  ;  besides  which 

It  is  necessary  to  guard  the  beds  from  attacks  of  birds,  especially 

&e  blackbird,  whose  ravages  at  certain  seasons  are  of  a  very 

serious  character.     By  regulating  the  height  of  the  water  in  the 

various   divisions  a  proper  succession  in  the   ripening   of  the 

<^rop  is  secured.     The  cutting  is  performed  either  by  wading  in 

waterproof  boots   between   the   rows,  or  by  placing   moveable 

planks  across  the  beds.     The  washing  and  packing  in  hampers 

^^  baskets  finishes  the  operation.     The  growth  of  this  simple 

*Qd    indigenous  plant  is  daily  on  the  increase  ;  the  letting  the 

"itches  for  this  purpose  is  more  profitable  to  the  landowner  than 

^^    irrigation  of  the  meadows,  if  it  could  be  done  ;  the  rent 

^^^lUiot  be  estimated  by  the  acreage  under  cultivation.      Such 

sums  as  40/.,  50/.,  and  upwards  are  often  paid  by  persons  who 

^ve  little  capital  but  their  industry,  and  employ  a  great  pro- 

P^rtionate  amount  of  other  labour  in  gaining  their  living. 

Cherry-Okchards. 

In  the  western  parts  of  the  county  the  cherry-orchards  occupy 

^   considerable  a  portion  of  the  soil,  and  form  so  great  an  item 

^'^  tie  ]|p-al  economy,  as  to  demand  attention.     They  are  gene- 

J'a.llj  found  at  a  high  elevation,  where  there  is  a  considerable 

**^pth  of  loam,  clay,  or  gravel,  naturally  drained  by  the  chalk 

^^^neath.     The  great  age  of  many  of  the  trees  shows  that  their 

^^Iture  is  of  ancient  date,  as  also  appears  from  the  agricultural 

histories  of  Hertfordshire.     It  does  not  seem  that  these  orchards 

f^ave  been   extended  of  late  years,  in  spite  of  the  access  to  the 

^^.nufacturing  Districts  afforded  by  the  introduction  of  railways. 

*  he  great  drawback  to  the  cultivation  is  the  precarious  nature 

'*^  the  crop,  which  is  very  often  destroyed  in  a  single  night  by  an 

^ntiitiely  frost,  apart  from  other  casualties  to  which  fruit-crops 

^**^  liable.     The  fruit  is  generally  sold  on  the  trees  to  dealers, 

^p^   realises  from   12^.  to    I65.  per  "ped"  or  basket,  holding 

about  four  dozen  pounds.     The  sorts  grown,  though  not  confined 

^   ttie  county,  are  characteristic  of  Hertfordshire.      These  are 

|t|iovirn  as  the  Caroon,  the  largest  sort,  and  small  Hertfordshire 

lacli^     Besides  the  usual  uses,   they  are  converted  into  cherry 

'^ndy,  and,  if  report  says  true,  enter  very  largely  into  the  com- 

fi^ition  of  other  liquors,  to  which  they  do  not  give  their  name. 

*^3'  are  also  used  for  the  purpose  of  dyeing. 
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Woods  and  Plantations. 

Woodlands  cover  a  large  part  of  the  surface  of  thi$  conntj. 
The   quantity   and    quality   of    timber    varies    considerably  in 
different   districts.      In    the    north-western   portion,   where  Ae 
chalk  is  near  the  surface,  beech  woods  prevail.     To  the  soath of 
this,  on  a  zone  running  from  the  south-west  to  north-east,  ode 
and  ash  are  more  abundant,  both  in  the  woods  and  on  hedge  rowif 
the  oak  having  generally  a  stunted  appearance ;  the  ash  is  also  o( 
slow  growth,  but  bears  a  good  character  for  wheeler's  stuff.    SdU 
further  south  the  elm  may  be  said  to  be  the  weed  of  the  conntiy. 
In  the  most  southern  portion,  where  the  chalk  is  covered  by  th* 
London  and  Plastic  clays,  the  elm  and  oak  attain  a  much  larger 
growth,  unless  the  upper  drift  gravel  intervene,  which  is  only 
suited  to  larch  or  fir.     The  beech  woods,  in  which  underwood 
refuses  to  grow,  are  periodically  thinned,  and  the  fall  used  by 
wheelers,  and,  in  some  cases,  by  chair-makers,  though  this  trade 
is  almost  entirely  confined  to  Buckinghamshire.     The  ordinal 
coppice  is  commonly  cut  every  twelve  years  and  sold  by  auction- 
As  a  general  rule,  the  growth  is  not  sufficiently  straight  and  fr«® 
to  serve  a  better  purpose  than  making  rods  or  headers  for  fencing'f 
pea-sticks,  faggots,  or  at  best,   turner's  stuff,  or  sparred  hurdle* 
and  wattled  hurdles  for  sheep. 

llie  w^oodlands  are  too  often  objects  of  little  care,  and  BX^i 
scarcely  ever  renewed  or  replanted  as  the  old  stools  die  or  fail- 
Those  which  belonged  to  the  late  Sir  John  Sebright,  of  Beech-' 
wootl,  arc,  however,  an  exception  to  this  rule,  and  bear  the  traco^ 
of  careful  replenishing  to  this  day  ;  his  son  and  successor  follows 
his  example. 

In  many  places  woods  have  of  late  been  grubbed,  when,  from 
their  frequent  interlacing  with  the  arable  land,  they  were  incom- 
patible with  improved  cultivation  ;  but  in  a  county  where  there 
are  so  many  resident  proprietors,  coverts  for  game  will  not 
readily  give  place  to  the  steam  plough. 

Straw-Plait. 

llie  manufacture  of  straw-plait  not  only  furnishes  employment 
for  the  females  of  the  labouring  classes,  but  bears  on  the  agri- 
cultural interests  of  part  of  the  county,  by  creating  a  market  for 
sonu?  of  the  wheat-straw  grown  within  its  limits.  This  trade, 
iVom  its  nature,  varies  with  and  is  ruled  by  the  fashions  ir 
dress.  Luton  and  Dunstable,  in  Bedfordshire,  are  its  head- 
quarters, though  it  extends  to  the  centre  of  the  county  of  Hertford, 
whore  much  plait  is  made  to  supply  the  dealers,  whose  attendance 
at   11  itch  in   and   elsewhere   creates  a  considerable  market     The 
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rrown  on  the  chalk  soils  at  the  north  of  the  county  is  well 
for  the  purpose.  The  straw  drawers  either  purchase  the 
n  the  bulk,  and  take  away  all  that*  suits  their  purpose,  or, 
ommonly,  bargain  to  take,  by  weight,  that  only  which  they 

The  farmer  who  has  a  crop  fitted  for  the  purpose  has 
)ed  with  great  care,  if  the  weather  be  fine,  in  an  early 
of  its  maturity,  leaving  the  sheaves  open  for  a  time  till 
e  quite  dry,  and  setting  aside  those  in  which  the  straw 
►e  twisted;  they  are  then  placed,  with  care,  in  the  rick 
^,  so  as  to  come  out  quite  straight  and  uninjured.  The 
who  is  employed  by  the  dealer  to  draw  the  straw  takes 
in  quantity  from  the  sheaf  and  binds  it  quite  tight  with 
lem  strap  ;  he  then  places  his  parcel,  thus  formed,  be- 
his  legs,  takes  a  few  straws  at  a  time  just  beneath  the 
ad  draws  them  out,  until  his  other  hand,  to  which  he 
rs  them,  is  full,  and  ties  the  handful,  like  a  gleaner, 
b  the  ears.  The  flag  is  removed  by  a  coarse  iron-toothed 
the  ears  are  cut  off,  and  it  is  then  handed  to  a  second 
,  who  makes  up  bundles  aboift  a  foot  in  diameter,  neatly 
with  straw.  The  straw  is  then  in  a  marketable  state,  and 
to  the  manufacturer  to  be  sorted,  cut  into  lengths,  and  so 
or  use.  The  waste  is  not  so  great  as  might  be  supposed, 
chaff  and  caving  is  left  behind  with  the  ears,  and  with 
of  the  rough  straw,  which  may  be  converted  into  manure, 
peration  puts  the  farmer  to  some  inconvenience,  but  the 
^iven  is  remunerative,  amounting,  on  an  average,  to  about 
ly.  per  pound,  so  that  the  value  of  the  straw  may  exceed 
the  corn. 

moral  effects  of  this  manufacture  are  often  called  in 
)n  ;  the  early  age  at  which  the  children  are  employed 
linders  their  education  by  keeping  them  from  the  village 
;  it  indisposes  and  unfits  them  for  domestic  service, 
I  it  retains  them  at  home  and  hinders  their  being  subjected 
drudgery  of  field  labour. 

Vaeieties  of  Wheat. 

lough  the  vale  of  Ringtale,  in  the  north  of  the  county, 
a  name  of  old  for  the  Hertfordshire  white  flour,  the  land 
Uy  is  bettor  adapted  to  the  coarser  red  wheats,  and  high  farm- 
nnot  in  this  respect  overule  the  inherent  quality  of  the  soil. 
Mr.  Hainwortli,  of  Ilitchin,  great  credit  is  due  for  tlie 
on  bestowed  by  him  on  the  selection  and  improvement  of 
J.  He  is  a  cultivator  of  Spalding,  Syer's  Red,  Red  Straw 
,  Hopetown  White,  Red  Lammas,  and  other  wheats ;  and 
Ten  his   own    name  to  a  variety   raised   by  him   from  a 
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single  ear,  which  he  specially  recommends,  as  bearing  the  forcing 
of  high  farming. 

As  the  fair  testing  of  different  sorts  of  wheat  on  the  same 
ground  is  as  difficult  as  it  is  important,  Mr.  Hainworth's  method 
is  worthy  of  notice.  First  he  selects  a  field  in  which  the  soil  ii 
as  near  as  may  be,  of  an  uniform  character,  measuring,  for 
example,  16  poles  wide  by  33  poles  long ;  8  rows  of  each  dif- 
ferent sort  of  wheat  are  dibbled  with  great  care,  the  short  way  of 
the  land,  9  inches  apart,  and  5  inches  between  the  holes,  in  each 
of  which  three  corns  are  deposited.  This  is  repeated  in  succes- 
sion until  the  whole  piece  of  land  is  cropped  with  say  11  beds 
of  each  sort.  The  8  rows  of  each  variety  in  each  bed  are  reaped 
separately,  bound  and  set  up,  then  brought  together,  threshed 
and  measured,  thus  giving  a  fair  average  of  the  whole  11  beds, 
grown  in  different  parts  of  the  same  field.  The  farm  on  which 
these  experiments  are  made  is  necessarily  in  a  high  and  cleanly 
state  of  cultiv«ition ;  its  fertility,  in  fact,  is  maintained  by  the 
application  of  London  stable  manure.  If  this  careful  selection, 
cultivation,  and  testing  of  varieties  of  wheat  be  looked  on 
merely  as  a  commercial  speculation,  the  results  must  be  valu- 
al)le  ;  but  in  this  case,  as  in  almost  all  such,  the  higher  object  of 
advancing  the  interests  of  agriculture  gives  a  fresh  stimulus  to 
the  labour  and  skill  which  such  experiments  at  all  times  require. 

Sheep. 

After  a  word  of  commendation  of  the  Hoc  flock  of  400 
Sussex  downs,  improved  of  late  by  rams  from  Babraham,  and  a 
word  of  warning  as  to  the  ultimate  results  of  cross-breeding 
between  the  l<mg  and  short  woolled  races,  however  promising  at 
first,  I  pass  on  to  speak  of  that  which  for  not  less  than  two  cen- 
turies has  been  called  "  the  far-famed  Bennington  flock."  Ben- 
nington is  a  village  near  the  centre  of  the  county,  betwe^ 
Stevenage  and  Standon.  llie  flock,  which  is  still  owned  by  the 
(l(»scendants  of  those  who  first  formed  it,  is  said  to  have  sprung 
originally  from  the  old  Wiltshire  horned  breed,  which  appears 
to  have  formed  the  staple  of  the  she*ep  stock  in  the  miclland 
counties  of  J'lngland  up  to  the  beginning  of  the  present  century. 
Within  the  memory  of  many  persons,  the  horn,  one  of  its  dis- 
tinguishing features,  though  reduced  in  size,  was  still  retained, 
and  in  all  respects  the  sheep  were  nearer  their  original  type  than 
at  pres(»nt.  Attempts  at  improvements  were  at  one  time  madr 
by  the  introduction  of  Leicester,  Gloucester,  or  Cotswold  rams, 
though  the  produce  of  one,  if  not  both  these  crosses,  was  weeded 
from  the  flock.  Of  late  years  the  chief,  if  not  the  only  new 
blood,  has  been  Lincoln ;   some  of  the  flock  still  retain  traces  of 
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the  Roman  nose,  and  other  traits  which  render  this  flock  remark- 
able, both  as  a  record  of  the  past,  and  a  most  interesting  instance 
of  the  successful  breeding  of  long  wooUed  sheep.  It  is  said, 
and  the  assertion  is  borne  out  by  the  appearance,  great  size,  and 
noble  character  of  the  flock,  that  the  weight  to  which  the  ewes 
attain  when  fatted  is  20  stone,  that  a  teg  has  been  known  to 
shear  21f  lb.  of  wool ;  and  that  the  average  weight  of  two  fleeces 
IS  28  lb.,  or  1  tod.  The  flock  now  unfortunately  numbers 
only  200.  The  value  placed  on  them  for  breeding  purposes  may 
be  learned  by  the  significant  fact,  that  all  the  ram  lambs  are 
saved,  and  command  a  ready  sale  at  good  prices. 

It  may  be  a  question  whether  this  breed  and  quality  of  sheep 
IS  that  best  fitted  to  a  neighbourhood  and  soil  such  as  that  on 
which  it  has  been  so  long  and  so  successfully  maintained ;  the 
mere  fact  of  its  existence,  however,  supplies  an  argument  in  its 
favour.  They  are  said  to  do  better  and  to  be  more  hardy  than 
the  Lincolns,  by  which,  from  time  to  time,  the  stock  has  been 
replenishqd,  and  compared  this  year  favourably  with  some 
Lincolns  newly  imported,  which  stood  beside  them  in  the  fold. 

Implements. 

.    One  novelty  among   implements  is  to  be  found   in  the  ad- 
justment  of   shafts   for    the   purpose    of  turning,   or   rather  re- 
^'^rsing  the  action  of  a  heavy  iron  roller,  an  unpatented  invention 
p   the  owner  of  Beechwood,  which  weighs  3  tons,  and  can  be 
|oaded  by  filling  a  cradle  with  stones  up  to  4  tons.     The  roller 
J*  Used  either  on  the  sward  of  the  park,  or  to  compress  the  roads  ; 
^'^  either  case,  the  difficulty  is  to  turn  so  heavy  an  implement 
T^tli  two  horses  drawing  abreast,  and  necessarily  leaning  on  a 
^^^t.     This  is  avoided  by  fitting  the  double  shaft  to  the  upper 
^*  two  hollow  discs  of  woodwork  encircling  the  cylinder,  which 
revolved  after  the  manner  of  a  railway  turn-table  on  that  beneath 
Jj*      For  the  purpose  of  turning,  two  vertical  iron  pins,  by  which 
/^^    discs  are  fastened  together,  are   drawn,  the  horses  make  a 
.  ^If  turn,  the  j)ins  are  replaced,  and  the  roller  is  ready  to  move 
^*^  tlie  opposite  direction,  without  the  least  strain  or  inconvenience 
^^  the  team. 
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XIV. — Agricultural  Notes  on  tlie  Census  of  1861. 
By  J.  D.  Dent,  M.P. 

My  dear  Sir, — In  looking  over  the  Reports  of  the  CcniM 
Commissioners  for  1861,  I  have  met  with  certain  informatiOB 
connected  with  Agriculture,  which,  I  think,  deserves  some  jpw- 
manent  record  in  our  Journal ;  and  I  shall  venture  to  submit  ft) 
you,  first,  some  of  the  Tables  which  have  been  prepared  by  the 
Commissioners,  and  then  a  few  remarks  of  my  own  upon  them. 
The  first  thing  which  strikes  us,  in  England  and  Wales,  is  the 
aggregation  of  population  in  towns — ^the  inhabitants  of  781  town* 
amounting  to  10,960,998 ;  and  those  of  the  villages  and  countrf 
parishes  to  9,105,226.  "  The  area  occupied  by  the  781  towns  is 
2991  square  miles ;  that  of  the  rest  of  the  country,  55,330  squaie 
miles." 

During  the  decennial  period  from  1851  to  1861  the  rate  oi 
increase  of  population  has  been  much  greater  in  town  than  id 
country,  and  the  large  towns  have  gained  more  than  the  small 
ones.  In  1851,  580  towns  were  included  in  the  record,  andu 
that  year  the  population  of  these  towns  and  that  of  the  suT 
rounding  country  was  nearly  equal ;  "  but  in  the  subsequent  tci 
years,  while  die  population  in  the  villages  and  country  parishc 
increased  at  the  rate  of  6*5  per  cent.,  the  increase  in  the  town 
was  17*3  per  cent,  this  dinerence  being  due  to  the  migratioi 
from  country  to  town." 

Unfortunately,  for  purposes  of  comparison,  the  Census  CoB> 

missioners  of  1861  have  drawn  up  their  Tables  which  refer  totb 

occupati(ms  of  the  people,  in  a  somewhat  different  form  frox 

those  of  1851  ;  and  there  is  also  a  variation  between  the  Scotc 

and  English  systems,  which  renders  an  exact  comparison  a  matti 

of  difficulty.     These  changes  have  arisen  from  a  desire  to  imp* 

to  the  returns  of  each   successive  census  a  greater   degree  < 

accuracy,  and  to  point  out  more  clearly  the  different  occupatiot 

of  the  people.     In  1851,  and  again  in  1861,  the  farmers  of  tl 

United  Kingdom  were  requested  to  return  the  number  of  acn 

vhich  they  occupied,  and  also  the  number  of  labourers  who) 

*hey  employed.     In  1851  we  find  91,698  persons,  who,  in  tl 

eturns,  called  themselves  farmers,  but  had  apparently  no  labourei 

^^^ny  of  these  probal)ly  did  all  the  labour  themselves ;  othe 

..  1  the  assistance  of  their  children ;  some  employed  laboure 

mly  during  a  portion  of  the  year ;   and   some  may  have  hi 

abourers  whom  they  did  not  return.     It  is  certain,  however,  tb 

n  parts  of  the  country,  men  who  have  only  a  few  acres  of  lal 

•nd  emp'  )y  no  workmen,  have  always  been  returned  as  farmer 

.nr     iii'j    V'*  rr"«5*^  hc^!^-   \n  »nind  when  we  compare  the  numb 
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s  and  graziers  as  stated  in  the  Occupation  Tables  with 
rer  of  farm-holdings  returned.  There  is  considerable 
;y  as  to  whether  the  farmers  returned  all  their  in-door 
ants ;  and  while  in  some  cases  women  and  boys  were 
in  others  they  were  not.  We  must  also  bear  in  mind 
'  of  the  labourers,  and  also  of  the  farmers  who  are  here 
are  disabled  or  superannuated ;  the  workman  as  well 
ired  tradesman  or  professional  man  being,  by  the  rule 
mmissioners,  referred  to  his  former  calling,  even  though 
be  an  ineffective  member. 
St  Tables  which  we  will  extract  are  VII.  and  VIII. : — 

— Number  of  Persons  engaged  in  Agricultube   m  England 
(Tales,  enumerated  at  each  of  the  Censuses  of  1851  and  1861, 
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nainder  of  the  list  of  occupations  is  not  so  closely  con- 
th  agriculture  : — 


Persons. 

Males. 

Females. 

;Qpctions. 

1861. 

1861. 

1861. 

1861. 

1861. 

1861. 

r  and  Fanner     .     . 

16 

91 

16 

91 

d  with  Agriculture 

128 

117 

116 

73 

12 

44 

Wood-gatherer  .     . 

7,772 

8,916 

7,772 

8,907 

9 

d  with  Arboriculture 

236 

10 

220 

10 

16 

71,805 

78,533 

69,685 

76,760 

2,120 

1,773 

2,383 

2,917 

2,350 

2,838 

33 

79 

wer 

39 

65 

39 

55 

id  with  Horticulture 

97 

27 

23 

22 

74 

5 

.—Number  of  Farmers  and  Graziers,  Farm-Bailiffs,  Farm-Servants 
,  Agricultural  Labourers,  and  Shepherds  (Out-door),  enumerated 
I  of  1851  aud  1861  in  Kngland  and  Wales. 

1851       1,347,387 

1861      1,340,916 

2a  2 
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In  Scotland,  the  totals  of  the  agricultural  class  were— 

1851 388»203 

1861 378,609 

These  Tables  may  be  found  at  p.  35  of  the  3rd  voL  of  the 
'  Census  of  England  and  Wales  for  1861.' 

From  Table  VII.,  I  think,  we  may  gather  that  the  tendency  in 
I^^ngland  and  Wales  is  not  towards  a  subdivision  of  land.  The 
class  who  return  themselves  as  proprietors  of  land,  remains  veij 
stationary ;  and  from  my  own  experience,  I  should  say  that  Isnd 
is  not  going  into  more  hands,  but  that  estates  are  rather  increaung 
in  size ;  and  that  landed  proprietors,  as  a  class,  are  a  wealduer 
body  than  they  formerly  were. 

Tables,  which  I  shall  shortly  qqote,  will  give  us  the  idea  thit 
the  size  of  farms  is  increasing,  and  that  small  holdings  are  being 
absorbed  in  the  larger  ;  and  this  is  to  some  extent  conoboFated 
by  Table  VII.,  in  which  we  find  fewer  of  the  farmers'  relativei 
employed  upon  the  farm,  and  farm-bailiffib  considerably  incieand. 
The  very  great  diminution  of  in-door  male  farm-servants  ii» 
further  indication  of  a  change  in  the  class  of  men  who  now  make 
farming  their  pursuit ;  since  men  of  the  new  stamp  feel  the^  lA* 
convenience  of  boarding  in  their  houses  a  large  number  of 
youths,  with  whom,  a  few  years  ago,  the  fanner  worked  during 
the  day,  and  associated  in  his  leisure  time. 

But  the  increase  in  male  out-door  labourers  and  shepheids 
does  not  compensate  for  the  decrease  in  in-door  servants,  which, 
exclusive  of  the  farmers'  relatives,  amounts  to  12,050.     I  am  not 
inclined,  from  personal  experience,  to  imagine  that  there  has  been 
any  decrease  in  the  aggregate  of  manual  labour  employed  upon 
farms  ;  on  the  contrary,  the  superior  cultivation  of  our  crops,  and 
the  increased  care  bestowed  upon  our  flocks  and  herds,  lead  to  the 
opposite  conclusion.      When,  therefore,  I  remember  that  some 
few   years  ago   it  was  no   unusual   thing  in  a   parish  of  600 
inhabitants,  not  far  removed  from  an  active  manufactoring  dii- 
trict,  to  have  ten  or  a  dozen  labourers  entirely  or  partially  oat  of 
work  during  the  winter  months,  and  that  now  in  me  same  parish 
wo  are  frequently  obliged  to  supplement  our  own  labouren  by 
Irish,  I  can  only  conclude  that  the  redundant  agricultural  popul*^ 
ion  has  been  absorbed  by  manufacturing  industry  ;  and  that  thof^ 
"^'o    remain  are    more   efficient,    better   paid,  and  more  fottj 
Lmploycd  than  they  were  10  years  ago.    Referring  to  Table  VIl-« 
\t  will  be  found  that  three  new  classes  of  industry  have  been  callc^ 
3ut  to  assist  in  agriculture.     There  are  now  236  proprieton  ^^ 
lenricultural  machines,  which,  being  no  doubt  let  out  for  hire^  ft^* 
-/ait^^l"  for  the  small  farmer;  and  attached  to  these  there  a-^ 
190'     .^r^'^^uUnrnl   rnp-hine-workers.     Besides  these,  the  laii.^ 
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ige   service    forms   a   new   class   of   1761   men,  wlio    are 
ipally   employed   by   the   companies    which    lend    money 
:ricultural  improvements. 
;  find  the  class  of  out-door  shepherds  more  than  doubled  since 

rising  from  12,517  in  that  year  to  25,559  in  1861.  This 
Lse  of  shepherds  does  not  seem  to  agree  with  the  conclusion, 
ich  Mr.  Thompson  arrived  in  the  last  number  of  the  Journal, 
that  our  sheep-stock  had  diminished.  During  the  show- 
at  Newcastle  I  had  the  opportunity  of  talking  this  matter 
vith  Messrs.  Torr  and  Randell,  who  attributed  the  increase 
:  shepherd-class  to  two  causes  ;  first,  to  the  increase  of  sheep, 
I  eacli  of  them,  speaking  the  one  of  Lincolnshire,  the  other 
oucestershire,  believed  to  have  been  considerable;  and, 
Jly,  to  the  enlarged  size  of  farms.  On  small  holdings, 
rmer,  his  son,  or  his  head  man  looked  after  the  sheep,  and 
ot  returned  as  a  shepherd :  as  farms  grow  larger,  and  the 

on  them  are  increased  in  number,  it  becomes  the  sole  duty 
e  or  more  men  to  look  after  die  sheep,  and  this  is  an- 
reason  why  the  class  returned  as  shepherds  has  so  largely 
5ed.  The  experience  of  these  two  gentlemen  is  so  much 
valuable  than  my  own  that  I  readily  quote  it,  and  will 
y  add,  that  it  quite  coincides  with  what  I  have  noticed  in 
vn  locality. 

another  class  may,  for  a  moment,  claim  our  attention.  In 
490  agricultural  students  are  returned  as  against  104  in 
—another  indication  of  the  new  race  of  farmers,  who  find  it 
,ble  to  exercise  their  brains  as  well  as  their  muscles  in  the 
3  of  agriculture. 
3ther  set  of  Tables  is  published  which  are  of  some  interest 

as  they  go,  because  they  profess  to  give  the  size  of  the 
aoldings  in  this  country.  In  1851,  these  were  worked 
•  the  whole  country  ;  but  in  the  census  of  1861,  the  abstracts 
)n  a  smaller  scale,  because  the  Commissioners  had  a  delusive 
diat  such  returns  might  be  superseded  by  a  general  system 
jricultural  Statistics  to    be  carried    out  for  England  and 

on  the  Irish  plan.  In  this  year,  therefore,  they  selected 
3unty  from    each  of  the  the  ten  registration  districts  into 

England  and  Wales  is  divided,  and  made  the  abstracts 
Dse  counties  only.     Tlie  counties  selected  were  Bucking- 
Cambridge,  Chester,  Cumberland,  Lincoln,  Norfolk,  Shrop- 
Sussex,  Wiltshire,  and  the  North  Riding  of  York. 
!re  are,  however,  three  Tables  of  the  year  1851  which  relate 

size  of  holdings  generally  in  Great  Britain  ;  and  as  tliere 
\  corresponding  Tables  in  the  Report  of  1861,  I  will  quote 
liere. 

!  following  Table  in  the  Census  of  1851  gives  the  number  of 
of  coltivated  land  in  Great  Britain ;  but  the  hilUpastures  of 
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Scotland,  and  probably  of  some  parts  of  England  and  Walei  in 
not  returned  as  cultivated  : — 

Acres  of  Land  in  Great  Britain,  and  Acres  of  Land  returned  as  in  the 
Occupation  of  the  Farmer  by  whom  it  is  Farmed. 


Number 
of  Farms. 


Acres 
of  Territory. 


Ertimfttod 
Xnmber  of 
Acret  under 
Caltm«aB 
retmiwdby 
Farmen. 


of  ion 

orUMooiMBki 

to.. 


Great  Britain 

England 

Scotland 

Islands  in  the  British^ 
Seas        / 


285,936 


57,624,377 


29.213,312 


2S,411,0tt 


225,318 
56,650 

3,968 


37,324,915 
20,047,462 

252,000 


24,905.758 
4,188,578 

118,976 


12,419,157 
15,858,884 

ISS.Oi* 


The  following  Table  represents  the  ayerage  size  of  fiums  U> 
Great  Britain  at  the  same  date  : — 


Nman  ov  Tamms, 

Acres. 

Great  Britain. 

EnKland 
and  Waleg. 

Scotland. 

bbndi. 

Total         

283,378 

223,271 

56,150 

3.957 

Under lOO 

lietwecn  100  and    200 
200  and    300 
300  and     400 
400  and     500 
500  and     600 
600  and  1000 
1000  and  upwards 

190,573 
52,912 
20,603 
9,031 
4,063 
2,248 
2.816 
1,132 

142.358 

45,752 

18,401 

8,061 

3.585 

1,971 

2.372 

771 

44.469 
7,009 
2,166 
961 
471 
372 
442 
360 

3,746 
151 
36 
9 
7 
5 
2 
I 

The  size  of  2558  farms  in  Great  Britain— of  2047  in  Englaf^ 
and  Wales,  of  500  in  Scotland,  and  11  farms  in  the  islands  oft* 
British  seas — ^was  not  stated. 

In  the  same  year,  the  proportional  number  of  farm-holding^ 
various  sizes  was  given.  Out  of  every  thousand  farms  there  were  2- 


Acres. 

Great  Britain. 

KnKland 
and  Wales. 

Scotland. 

Islands. 

Under  100 

672-50 

637-60 

791-97 

946-6^ 

100 

180-72 

204-92 

124-83 

38-1^ 

200 

72'71 

82-42 

38-58 

9-ia 

300 

31-87 

36-10 

17-11 

2-2r 

400 

14-34 

16-06 

8-39 

1-77 

600 

9*94 

10-62 

7-87 

•51 

1000  and  upwards      .. 

3-99 

3-45 

6-41 

•25 

Had  similar  Tables  to  the  foregoing  been  prepared  for  1861,  -" 
might  have  made  a  more  accurate  compariaon  for  the  whoU 
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id  and  Wales,  than  the  Tables  for  the  ten  selected  counties, 
ch  1  shall  now  refer,  will  enable  us  to  form : — 

'able  100,  page  144,  vol.  iii.,  General  Census  Kkport,  1861. 

•s  and  Proportions  of  Fann-Holdings  of  various  Sizes  in  the  Counties 
cks,  Cambridge,  Norfolk,  Shropshire,  Lincoln,  Wilts,  Sussex,  Cheshire, 
)erland,  and  North  Hiding  of  Yorkshire,  as  returned  at  the  Censuses 
51  and  1861. 


Of  every  1000  Farm-Holdings, 

the  proporUonal  number  of  Uio 

9lze  represeuted  in  the  First 

Column. 

.fFarro-Holdings 
In  Acres. 

Number  of  Farm-Holdings. 

1851. 

186L 

1851. 

186L 

52,552 

46,526 

1000-00 

1000-00 

Under  100 

31,583 

26,567 

600-99 

571-00 

100 

11,035 

10,022 

209-98 

215-41 

200 

4,8G9 

4,666 

92-65 

100-29      i 

300 

2.153 

2,285 

40-97 

49-11 

400 

1,060 

1,096 

20' 17 

23-56 

500 

648 

640 

12-33 

13-76 

COO 

881 

942 

16-76 

20-25 

GO  and  upwards 

323 

308 

6-15 

6-62 

-The  above  numbers  exclude  416  farms  in  1851,  and  665  in  1861,  from 
9  returns  of  acreage  were  received. 

Df  the  Xum1>or  of  Holdings  of  Land  in  the  Ten  Counties  of  Bucks^ 
ridge,  Norfolk,  Slir(>i)sliire,  Lincoln,  Wilts,  Sussex,  Cheshire,  Cum- 
dj^-ind  North  Ividing  of  Yorksliirc,  in  1861  and  1851,  with  tlio 
so  or  Decrease  of  such  lIoldinp;s.* 


Si/c  in  Acres. 
5 

1861. 

1851. 

Decreaso. 

Increaso. 

1080 

1784 

698 

..       ..            5  and       10 

2656 

3590 

934 

10  and       20 

4676 

5603 

927 

.. 

20  and       30 

3434 

3967 

533 

.. 

,^0  and       40 

2955 

3298 

343 

40  and       oO 

2G21 

2897 

276 

,. 

r»i)  and       75 

5G09 

6344 

735 

,, 

7")  and     100 

3530 

4100 

570 

.. 

100  and     150 

G205 

6942 

637 

,, 

\:a)  and     200 

3817 

4093 

276 

,, 

2('0  and     250 

2915 

3110 

195 

.. 

250  and     300 

1751 

1759 

8 

.. 

300  and     400 

2285 

2153 

132 

400  and     500 

109G 

1060 

36 

500  and     COO 

C40 

648 

8 

.. 

GOO  and     800 

645 

605 

,, 

40 

800  and  l(toO 

297 

276 

21 

1000  and   1200 

147 

157 

10 

.. 

1200  and  1500 

90 

82 

,. 

8 

1500  and  upwards 

71 

84 

13 

.. 

1  of  acreage 

665 

416 

•• 

249 

Tsble  is  calculated  from  two  Tables,  No.  87,  88,  which  may  be  found  at 
,  Tol.  iii.,  of  the  General  Census  Report  of  England  and  Wales,  1S61j 
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This  decrease  of  small  holdingfs  agrees  very  mucli  with  4e 
conclusions  wliicli  we  drew  from  the  Tables  of  die  occupatioa  « 
the  people,  that  slowly,  but  steadily,  the  tendency  is  for  larp 
farms  to  absorb  the  small  ones.  Indeed,  the  change  that  is  cominl 
over  modern  agriculture  will  fully  account  for  this.  Menwh^ 
freely  embark  their  capital  in  the  cultivation  of  the  soil  at 
anxious  to  have  a  wide  field  for  their  operations.  As  the  incrcBSC 
production  of  forage-crops,  together  with  the  large  purchase  < 
corn  and  cake  for  feeding  purposes,  requires  improved  buildiDf 
for  the  accommodation  of  stock,  the  landlord  perceives  that 
considerable  outlay  on  his  part  must  be  necessary ;  and  he  nati 
rally  is  constrained  to  have  his  farms  increased  and  consolidate 
that  this  outlay  may  be  remunerative,  and  as  little  burdensome  s 
possible. 

Even  though  the  decrease  of  small  holdings  is  proceeding  upo 
rather  an  extensive  scale,  if  we  are  to  take  the  ten  counties  as 
general  index  of  the  state  of  the  country,  nevertheless  the  grei 
proportion  of  land  in  England  is  still  so  held. 

Referring  to  Table  100,  we  find  in  these  counties  that  571  oi 
of  every  1000  holdings  are  under  100  acres  ;  21 5 '4  are  betwee 
100  and  200  ;  and  100-29  between  200  and  300 ;  leaving  outi 
every  1000  farms  but  113'30  which  are  300  acres  and  upward 
Whilst  I  find  that,  of  farms  more  than  500  acres,  there  are  bi 
about  31  in  every  1000  in  Cambridgeshire  and  Lincolnshire,  i 
in  Norfolk,  46  in  Sussex,  93  in  Wiltshire,  14  in  Cumberlan* 
15  in  Bucks,  and  8  in  the  North  Riding;  and  in  Cheshire  ai 
Shropshire  they  scarcely  exist* 

I  am  not  much  surprised  to  find  that  the  farms  which  Tfl 

from   50  to  200  acres  are  being   absorbed,  because  they  W< 

generally  occupied  by  men  of  small  capital,  who  were  very  mU 

dependent  upon  corn  crops  for  their  living,  and,  at  the  pre* 

prices  of  grain,  such  men,  not  having  stock  to  back  them  i 

cannot  make  farming  remunerative ;  but  I  am  rather  surpiisec) 

the  very  great  decrease  of  holdings  of  the  smaller  size,  up  to 

icrcs.      The  great   demand   there  is  for  such  occupations, 

nerely  by  the  industrious  labourer  but  by  the  rural  tradesn 

»nd  artisans,  would  have   made  me  imagine  that  the  dccre 

iiight  not  have  been  so  rapid  ;  and  I  feel  inclined  to  regret 

'^''*  that  no  less  than  1632  small  holdings  under  10  acres  h; 

risappearcd,  for  I  should  fear  it  is  a  sign  that  fewer  agricultt 

abourers  have  their  paddock  and  their  cow  than  was  the  case 

"ars  figo.     In  my  own  neighbourhood  I  know  how  eagerly 

»mall  cow-paddocks  are  taken,  and  how  valuable  is  the  milk 

ii/>  fopr^nv     onr    T  ^nve  sccu  SO  much  good  in  many  cases  ai 
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from  this  addition  to  a  man's  position,  that  I  should  regret  to 
think  it  not  so  easily  attained  as  heretofore.     That  the  number  of 
raaall  holdings  is  to  some  extent  a  test  of  the  labourer's  prosperity 
\      is,  I  think,  shown  by  the  fact  that  the  proportion  of  small  hold- 
[       ings  in  Lincolnshire,  where  labour  is  high,  and  also  in  Cheshire, 
Cambridgeshire,  and  Norfolk,  varies  from  28  per  cent,  in  Cheshire 
to  19  per  cent  in  Norfolk  ;  whilst  in  Wiltshire,  Cumberland,  and 
Backs,  the  per  centage  drops  to  12,  IQ,  and  8.     Now,  the  last 
Parliamentary  return  on  agricultural  wages  in  the  year  1860  is 
less    complete  than  it  well  might  be.     There  is  no  return,  for 
instance,  from  Bucks  at  all.     In  Cumberland  there  are  returns 
frona  three  unions,  in  which  employment  is  described  as  un- 
certain, though  at  particular  seasons   men  make   good  wages; 
whilst  in  Wiltshire  from  9^.  to  10^.  per  week  is  returned  as  the 
average,  with  20^.  to  25^.  in  harvest  time  ;  in  Cheshire  the  returns 
for   the  agricultural  labourer  are  at  11*.  to  12*.  per  week ;  but 
^5   must  remember  that  we  get  many  operatives  and  a  much 
higher  paid  class  in  some  parts  of  that  county ;  in  Lincolnshire 
-"^^f.  6c?.  to  155.  are  the  returns ;  in  Cambridgeshire,  for  only  one 
union,  regular  work  10s.  to  12^.,  and  lis,  to  16s.  at  task-work ; 
^^^  the  return  from  Norfolk  is  to  the  same  effect. 

/This  survey  of  our  present  position  suggests  the  inquiry 
^'^ether  the  increase  of  our  towns  and  of  railways  may  not  nave 
5^  something  to  do  with  the  changes  that  are  taking  place? 
j^he  781  towns  in  England  and  Wales,  which  are  enumerated 
^^  the  Census,  include  an  area  defined  by  the  municipal  or 
P^^'liamentary  boundary,  or  that  of  some  local  or  district  board, 
^^,2,991  square  miles,  or  nearly  two  million  of  acres.  Of  course 
^^  space  is  not  all  covered  by  buildings,  but  a  very  large  pro- 
P^^ion  of  it  is  ether  used  for  purposes  of  building  or  of 
^^creation,  and  is  not  productive  of  human  food.  Again,  there 
''''^re  at  the  close  of  1860,  7583  miles  of  railway  open  in  England 
^'^Q  Wales,  which  may  be  roughly  estimated  to  occupy  83,413 
*^res  of  land  ;  and  the  quantity  so  occupied  is  increasing  every 

This  brief  examination  of  the  Census  papers  only  leads  us  to 

S^^et  that  there  is  not  more  accurate  information  to  be  obtained 

.       to  our  agricultural  position.      No  one  doubts  that  a  great 

T^^^tt^ase  of  energy  and  capital  is  now  devoted  to  farming  opera- 

^5^  and  yet  it  is  impossible  to  measure  the  extent  of  our  agri- 

^^ttjxal  progress.    Rents  are  higher,  the  price  of  land  is  higher, 

tl?       farms  are  in  greater  demand  than  ever ;  unless,  therefore, 

^    increase  of  our  crops  and  of  our  stock  is  considerable,  it  is 

^  easy  to  see  how  farming  can  be  remunerative.     But  we  have 

^^»eans  of  testing  this.     Some  persons  are  of  opinion  that  a  good 

^^^  of  land  is  being  laid  down  to  grass;  but  I  think  this  un- 
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certain — I  do  not  myself  see  many  signs  of  it.  We  know  tint 
in  Ireland  during  the  late  disastrous  years  a  certain  portion  of 
land  has  ^one  out  of  tillage,  and  between  18G2  and  1863  tbe 
Bog  and  Waste  unoccupied  has  increased  by  74,856  acres,  owing 
to  the  withdrawal  of  live  stock  from  the  mountain  and  bog^ 
pastures,  consequent  on  the  decrease  in  Irish  cattle,  w]iich  since 
1839  has  considerably  exceeded  the  whole  of  our  importations  of 
foreign  cattle.  But  the  stock  in  Great  Britain  is  still  an  un- 
known quantity,  and  the  only  Returns  of  the  produce  of  our 
crops,  being  those  made  by  the  corndcalers,  are  notorionsly 
imperfect.  These  Returns,  which  are  given  to  us  in  the  statis- 
tical abstracts  annually  presented  to  Parliament,  by  no  meaw 
h^ad  to  the  conclusion  that  any  considerable  increase  has  taken 
place  in  the  growth  of  wheat  or  barley,  while  they  point  to  a 
decided  decrease  in  oats : — 


QrANTITTES  of  WrEAT 

,  Barley,  and  Oats  sold  in  the  principal  Market- 

towDs  in 

England  and  Wales  from  1851  to  18G3. 

Years.    [ 

AVhoat. 

Barley. 

Oatri. 

1851 

4,487,041 

2,333,710 

940,006 

1852 

4,854,513 

2,389,489 

947,550 

1853     1 

4,5G0,912 

2,474,206 

880,408 

1S54     j 

3,913,257 

2,267,997 

705,438 

1855  : 

5,256,874 

2,608,862 

816,688 

185G     i 

5.046,730 

2,678,936 

701,159 

1857      ; 

5,243,940 

2,262,73,3 

537,364 

1858 

5.203,948          2.434,373 

482,706 

1859     1 

5,498,202 

2,410,326 

503,256 

18G0     ■ 

4,023,257 

1,787.056 

495,880 

1801      ; 

4,289,065          2,392,872 

624,898 

i8r,2    ; 

3.588,085     \     2,281,930 

702,957 

18G3     t 

; 

4,493,471      ,     2,487,660 

571,086 

Now,  if  we  refer  to  Mr.   Lawes*  paper  on  *  Experiments  ^^ 
the  Growth  of  Wheat  for  Twenty  Years  in  Succession  on  the  9i^^\ 
Land,'  published  in  the  last  number  of  the  Journal,  we  shall  *^?r 
the  variations  in  the  preceding  Table  agree  very  closely  with        ^ 
sketch  of  the  different  seasons.     The  harvest  of  1854  was  on^ 
the  largest  in  yield  for  many  years  past :  that  of  1855  less  *^l^^^g 
dant  than  that  of  1854,  and  various  in  quality;  in   1856 
(juantity  of  land  under  wheat  was  considerably  over  the  avenv^*^ 
the  crop  was  more  than  an  average,  but  not  well  got  in ;  in  1^^  -^ 
the  extent  not  so  great,  but  the  crop  unusually  productive  ;  anc^  .^ 
1 858  a  crop  clearly  above  the  average,  though  not  so  great  a^^  ^ 
1857.     We  then  come  to  the  unfavourable  seasons  of  the  last  ^'^l^t 
years  ;  and  on  the  whole  this  return  does  not  indicate  that  ^^    ^^ 
pr(Kluction  of  com  is  increasing  to  any  very  appreciable  cxt^'jj 
Mr.  Thompson,  in  his  very  able  paper  in  the  last  Journal,  hcy^ 
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ther  a  different  opinion  as  to  our  production  of  com ;  but  with 
spect  to  our  stocky  he  comes  to  the  somewhat  startling  con<« 
usion  that  sheep  have  actually  diminished  in  number ;  a  dimi<* 
ation  which  the  Irish  returns  unfortunately  confirm,  both  as  to 
fcttle  and  sheep,  as  far  as  that  country  is  concerned. 

The  existence  of  these  doubts,  and  the  consciousness  that  great 
hanges  in  agriculture  are  in  silent  operation,  of  which  we  cannot 
leasure  the  extent,  tend  to  make  us  desire  trustworthy,  and 
lerefore  systematic,  information  on  such  questions  as  we  have 
j&re  suggested,  which  are  of  so  much  interest  alike  to  the  con<- 
mner  and  producer. 


XV. —  The  Management  of  a  Suburban  Farm.     By  J.  Bligh 

MONCK. 

Prize  Essat.* 

Many  persons  who  are  led  by  the  social  and  other  advantages  of 
:own  life  to  give  it  the  preference,  nevertheless  acknowledge  the 
superior  beauty,  healthiness,  and  other  attractions  of  the  country, 
rhe  bright  corn  fields,  the  orderly  array  of  luxuriant  "  bracts," 
ie  cheery  faces  of  the  rural  population,  the  readiness  with  which 
1  bountiful  nature  perfects  the  work  of  the  husbandman,  hold  out 
to  them  a  very  tempting  prospect.  But  what  if  the  enjoyments 
of  either  way  of  life  can  be  combined  by  the  occupation  of  a 
farm  close  to  a  town !  What  position  can  be  so  desirable,  pre- 
senting such  ready  opportunities  for  selling  on  the  spot  the  more 
tulky  and  perishable  articles  of  your  production,  and  again  of 
procuring  close  at  hand  the  refuse  which  your  customers  are 
smxious  to  be  rid  of? 

As  I  find  many  practical  farmers  hold  this  opinion,  and  the 
generous  offer  of  a  prize  for  the  best  description  of  suburban 
farming,  almost  implies  that  some  special  management  is  essential 
fo  success  near  towns,  I  venture  to  offer  the  result  of  twenty- 
5ve  years'  experience  on  a  gravelly  soil  liable  to  burn,  in  the 
iHmediate  vicinity  of  a  borough  of  upwards  of  20,000  inha- 
Utants.  I  shall  have  to  consider  the  advantages  attendant  on 
Uch  a  situation  with  its  accompanying  drawbacks,  that  I  may 
^ist  owners  and  occupiers  of  land  under  the  like  circumstances, 
ti  turning  the  one  to  the  best  account,  and  in  making  light  of 
^  other. 

But  first  it  will  be  well  for  me  to  explain  what  I  mean  by  a 

tam,  and  by  farming  profitably.     It  is  well  known  that  in  the 

■—.  — ^ . _^_ 

•  TkU  Prize  was  placed  at  the  disposal  of  the  Society  by  Sir  Compton  Dom- 
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immediate  neighbourhood  of  every  town  small  portions  of  land 
can  be  let  for  large  annual  rents,  from  four  to  five  pounds  per 
acre  higher  than  those  paid  for  the  same  class  and  quality  of 
land  some  seven  or  eight  miles  further  off.      These  rents  aie 
given  gladly  by  gentlemen  for  the  purpose  of  keeping  their  cow  or 
pair  of  horses  ;  by  butchers  for  a  lair  for  their  stock  till  the  killing 
day  ;  by  nurserymen  and  market-gardeners,  and  many  others,  who 
use  the  land  merely  as  a  part  of  the  premises  necessary  to  canj 
on  tlieir  retail  trade.     Of  these  the  market-gardener  makes  the 
nearest  approach  to  being  a  farmer,  but  differs  from  him  in  that 
he  makes  his  profit  (and  consequently  his  rent)  not  by  the  pro- 
duction  of  the  crops  he  grows,  but  by  their  retail  delivery— of 
which  more  hereafter.      I    shall  exclude  these,  as  also  cattle-    . 
dealers  and  small  milkmen,  who  keep  a  cow  or  two  for  the  supply 
of  the  shop,  or  to  carry  round  milk,  &c.,  to  their  customers,  for 
the  same  reason ;  reckoning  as  farmers  those  only  who  make  s 
living  by  the  land  they  cultivate,  and  get  a  sufficient  return  from 
it  to  live  as  fanners — employers  of  labour,  not  labourers  them- 
selves.    Again,  as  regards  the  returns  or  profits  of  the  method  of 
farming  I  recommend,  I  think  I  shall  best  avoid  a  very  uncer- 
tain  and    unsatisfactory   discussion  by   giving,  not   the  actual 
figures   of  a  balance-sheet,  but  the    extra  results  arising  from 
improved  methods,  which  any  one  experienced  in  farming  can 
add  to  the  average  prices  of  his  own  neighbourhood,  and  compaf^ 
with  the  different  values  of  land  and  produce  which  there  prev»^» 
according  to  soil,  climate,  and  situation.     The  reader  will  tb^ 
Ik?  enabled  to  adapt  my  suggestions  to  his  own  individual  positi^'^ 
and  will  not  so  readily  take  exception  to  figures  which,  howe*^®^ 
correct  in  my  case,  may  be  quite  inapplicable  in  another's^  ^f 
to  profits  which  may  be  as  unreasonably  large  in  one  mO-^ 
opinion,  as  they  are  small  in  that  of  another.    I  shall  also  assi*^ 
(as  the  Chancellor  of  the  Exchequer  does)  that  a  sum  equal 
half  the  rent  is  a  fair  annual  profit  for  a  tenant. 

Nearly  thirty  years  ago   I  was  forcibly  impressed  with   ^^^ 
act,  that  land  let  to  a  farmer  on  one  side  of  a  boundary-hecJ  ^ 
"-^tched    about    30^.    per    annum,    and    the    adjoining   land, 
>rccisely    the    same   circumstances,    was    taken    by   a   marl^^ 
•gardener  at  5/. ;  while  the  latter  was  making  money,  the  fari^^ 
t)uld  barely  got  a  living.     I  therefore   determined  to  try      ^ 
nyself  whether,  without  losing  my  position  and  independence 
f  farmer,  I  could    not  realise   some  advantage  from  havin^^ 
arge  body  of  consumers  in  my  immediate  neighbourhood,  a"^^ 
uckily,  began  with  a  few  acres  at  first  to  learn  my  lesson  0»-^ 
,^t  my  ideas  to  the  test  of  practice.     My  first  efforts  were,  a-^ 
isual  with  young  beginners,   unsuccessful.      I   endeavourecL 
^  -    'or^    ohlnc    ^>7-  cMe,  •"^'iplied  straw  to  butchers  and  ho^"^ 
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*rs,  receiving  dung  in  return  ;  but  I  soon  discovered,  what  I 
find  to  be  a  general  rule  in  ^11  trades,  that  the  retail  dealer 
.  the  middle-man  between  the  producer  and  the  consumer — 

all  the  profit.  I  grew  some  excellent  crops  of  vegetables, 
ould  not  sell  them  unless  I  went  about  myself  with  a  hand- 
w.  For  cabbages — sold  in  the  shops  at  id,  a  head,  or  turnips 
ing  2d,  a  bunch,  which  at  this  rate  would  have  realised 
per  acre  —  I  was  offered  3rf.  or  4<f.  per  dozen  by  the 
grocer.  This,  with  the  trouble  of  weeding  out  all  the 
or  ones,  and  the  drawback  of  cleaning  and  delivering  in 

lots,  and  waiting  for  the  money,  at  last  produced  a  worse 
1  than  I  could  obtain  by  feeding  cows.  Early  peas  gave 
ime  result.  A  fine  crop,  which  at  the  greengrocer's  price  of 
jr  dish  would  have  made  40/.  to  50/.  per  acre,  only  brought 
lany  shillings  less  than  I  made  eventually  by  selling  the 
ice  as  seed.*  This  was  my  first  disappointment.  I  now 
hat  I  can  sell  a  fair  quantity  of  potatoes  during  the  winter, 
low  and  then  a  few  tons  of  mangold-wurzel  or  carrots  in  the 
y,  at  very  remunerating  prices  ;  but  as  soon  as  there  is  any 
al  demand  for  these,  the  farmers  at  a  distance  glut  the 
Bt,  and  reduce  the  price  to  little  over  the  feeding  value. 
'  next  disappointment  was  my  dung-heap.  Though  I  got 
le  straw  some  hard  cash  besides  the  manure,  this  barely 
ed  the  expense  of  getting  it  out  of  the  pit  (always  up  a 
w  courtyard)  and  loading.  And  after  all  it  was  not  spit- 
;  some  was  only  dirty  straw,  and  had  to  be  used  again 
'  my  own  cattle  ;  some  was  so  heated  and  fire-fanged  that 
s  not  fit   for  the  heap — all  had  to  be  turned  over  once  or 

before  it  was  fit  to  plough  in ;  so  that  it  cost  me  full  5^.  a 
oad  by  the  time  I  had  spread  it ;  and  I  found  I  could  make 
vfn  straw  into  dung  at  that  price.     I  now  sell  all  the  straw 

spare  at  from  505.  to  &0s,  the  ton,  and  buy  good  spit-dung, 
r  use,  as  I  want  it — that  is  to  say,  when  I  have  leisure  to 
it,  and  land  ready  to  receive  it  Having  bought  thus  much 
periencc,  I  took  in  hand  the  rest  of  the  farm,  consisting  of 
cres  of  arable,  and  rather  more  of  meadow-land,  from  which 
e  succeeded  in  reaping  a  considerable  increase,  if  not  the 
mount  of  my  hopes,  in  rent  and  profit.     Two  objects  have 

im  informed  on  good  authority  that  near  Tamworth  the  farmer  makes  about 
J.  for  a  good  crop  of  green  peas,  sold  standing  in  his  field.  They  are  grown 
)ly  Birmingham.  Sangster's  No.  1  is  a  favourite  variety.  The  proximity 
canal  and  railroad  is  favourable.  Several  gardeners  in  this  neighbourhood 
or  50  acres,  at  rents  varying  from  8?.  to  lOZ.  per  acre,  and  employ  from  20 
len.  The  dry  sewage  refuse  and  sweepings  of  Birmingham  are  here  rising 
,te  both  for  garden  crops  and  for  pasture  :  at  Tamworth  such  manure  often 
r  4».  per  ton,  little  more  than  cost  of  carriage  by  barge— the  supply  exceeds 
land.— P.  H.  F. 
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been  kept  constantly  in  view — ^to  increase  the  quantity  and  qaalitj 
of  the  Jung ;  and,  as  a  consequence,  to  grow  the  utmost  amount 
of  saleal)le  produce.     I  now  keep  a  herd  of  above  30  cows,  or 
about  25  in  full  milk  all  the  year  round.     These  are  scnled  in 
the  house,  except  from  Midsummer  to  Michaelmas,  when  they 
go  out  into  the  meadows,     lliey  are  fed  in  winter  on  chopped 
hay,  straw,  and  roots,  with  bought  grains,  malt-dust,  and  a  little 
meal.     The  milk  is  sold  to  milkmen,  who  fetch  it  from  the  cow- 
house door,  and  pay  2i  a  quart,  ready  money.     Each  cow  pro- 
duces 20Z.  per  annum,  which,  I  reckon,  pays  for  her  keep,  leaving 
me  the  dung  for  the  litter.     This  latter  I  economise  as  far  as 
possible  by  running  all  the  liquid  into  a  tank,  to  be  drawn  over 
the  gi'ass-land ;  a  very  small  quantity  of  straw  is  then  required 
to   absorb   the    remainder.     This   is  further   improved  by  the 
manure  of  100  pigs  fatted  every  winter.     With  this,  and  the 
help  of  four  cart-horses,  I  am  enabled  to  thoroughly  dress  one- 
third  of  my  arable  land  every  year.     I  plough  it  in  14  inches 
deep,  with  a  second  plough  following  in  the  furrow  of  the  first, 
and  thereby  secure  very  large  crops  of  roots  :  these  are  nearly  til 
drawn  for  the  cows  or  for  sale,  the  tops  and  refuse  being  left  to 
be  penned  over  by  sheep ;  the  second  year,  wheat ;  the  third, 
barley,  partly  after  stubble  turnips  fed  off.     AfteV  twenty  years' 
repetition  of  this  three-course  rotation,  I  now  get  an  average  of 
40  bushels  of  wheat,  and  the  same  of  barley,  the  latter  of  prime 
malting  quality,  unless  where  the  sheep,  remaining  too  long  on 
the  turnips,  have  made  it  rank.    By  thus  keeping  two-thirds  of  my 
land  in  corn,  I  get  a  large  quantity  of  wheat-straw  for  sale,  of 
barley-straw  ftr  fodder  for  the  cows,  besides  a  few  acres  of  potatoes 
and  roots  for  sale.     The  horses  and  cows  eat  about  three-foarths 
of  the  meadow-hay,  and  leave  the  rest  for  sale.     The  meadows 
mown  every  year  are  kept  in  condition  by  refuse  ashes,  road-dirt, 
and  inferior  dung  bought  in  the  town,  of  which  large  quantities 
can  be  procured  for  less  than  2*.  the  one-horse  load,  or  about  2/. 
l)cr  acre,  every  third  or  fourth  year. 

In  assessing  tlie  profits  of  my  farm,  I  shall  compare  it  with 
200  acres  of  similar  land  at  a  distance,  the  amble  being  supposed 
()  be  farmed  highly  on  the  four-course  system,  and  cows  kept 
or  the  sale  of  butter  or  calves,  or  beasts  fattetl  in  yards  with  the 
-  -'nc  amount  of  purchased  food  : — 

Net  })roiluce  of  30  cows,  at  20/.  per  cow        ..      ..      £600 
Deduct  usual  produce  of  do.  at  14/.        400 

Leaving  a  profit  on  selling  milk £200 

Arabic  x>i-oducc  of  33  acres  of  wheat  x  5  qrs#  J.05  qrs. 
i%Qtoa/l  -^f  *>5  r^Qvn^       t\Q,         X  4  qrs.  . .      100 

Increase     G5  qrs. 
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Brought  forward £200 

Profit  on  65  qrs.  at  65».  average  price  (nearly)     ,.      £180 
Add  8  tons  of  wheat-straw  20 

200 

Produce  of  8  acres  of  barley  additional =40  qrs.,  37s.  75 

Potatoes  or  roots  sold,  say  5  acres  net 50 

Hay  sold,  say  10  tons  only      , 50 

575 

Deductions. — Extra  rates        £50 

Do.,  cost  of  labour         100 

Manure  purchased        50 

200 

Leaving  as  iJear  profit  of  suburban  farm  over  the 

same  under  the  usual  management £375 

In  order  not  to  burden  the  above  account  with  any  unnecessary 
fibres,  I  have  omitted  all  mention  of  profit  from  sheep  or  pigs, 
which  in  my  case  is  pretty  much  the  same  as  in  that  of  other ' 
people.  I  fat  off  about  100  pigs  and  wethers,  and  lamb  down 
100  ewes,  which  are  sold  with  their  lambs  in  the  spring.  The 
28  acres  of  roots  which  enable  me  to  keep  this  stock,  besides 
supplying  some  500  tons  of  mangolds,  turnips,  &c.,  to  my  30 
cows,  manifestly  give  as  good  a  return  as  50  acres  of  fallow- 
crops  under  ordinary  management. 

I  come'  now  to  the  deductions,  with  which  1  have  debited  the 
account.  I  find  the  general  rateable  value  of  a  farm  situate  as 
mine  is  to  be  about  1/.  per  acre  more  than  if  it  were  away  from 
the  town,  and  the  rates,  including  a  borough-rate  instead  of 
county-rate,  to  be  somewhat  higher  ;  I  have,  therefore,  deducted 
50/.  on  that  head.  I  find,  too,  the  labour-bill  is  large.  House- 
rent  near  towns  is  very  high.  Common  labourers,  through  the 
summer,  can  get  their  half-crown  or  more  per  day,  and  conse- 
quently will  not  work  at  farmers'  prices,  even  for  constant  em- 
ployment. There  is  also  a  little  more  expense  incurred  in 
mending  fences,  bird-keeping,  &c.  The  50Z.  worth  of  ashes, 
&c.,  is  as  much  as  we  have  time  to  cart  home  in  the  course  of  the 
winter.  After  making  these  necessary  allowances,  the  handsome 
balance  of  375/.,  or  nearly  21.  per  acre,  remains  to  be  divided 
between  the  landlord  and  the  tenant.  I  have  obtained  this 
result  now  for  a  series  of  years  with  great  regularity  ;  indeed 
there  is  very  little  difference  in  the  amount  of  the  corn-crop 
between  good  years  and  bad  years. 

In  comparing  this  system  with  others  that  have  been  recom- 
mended, I  am  convinced  there  is  none  more  profitable,  more 
easily  adapted  to  all  circumstances  of  soils,  seasons,  or  markets. 
If  two  successive  corn-crops  to  one  root-crop  be  thought  too 
scourging,  nevertheless  my  experience  tells  me,  that  with  thorough 
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deep  cultivation  and  a  plentiful  supply  of  manure,  the  land,  which 
was  naturally  poor,  has  improved  under  such  treatment    I  find 
also  that  I  can  make  this  manure  cheaper  on  my  own  premifei, 
taking  into  consideration  all  the  attendant  expenses,  than  I  can 
purchase  it.     Indeed,  on  this  latter  point  I  believe  that  farmen 
very  generally  deceive  themselves.     Partly  owing  to  piohibitioiii 
in  their  leases  to  sell  straw,  and  partly  from  a  habit  of  looking 
at  the  size  of  their  dung-heap,  instead  of  calculating  its  qualitj, 
they  have  been  content  with  spreading  ten  cart-loads  per  acre 
of  dirty  litter  from  a  fold-yard,  and  calling  it  a  dressing ;  whereai, 
if  they  were  allowed  to  sell  a  part  of  it,  and  were  to  cut  up  a 
good  portion  for  cattle  food,  mixed  with  bought  pake  or  meal 
and  chopped  roots,  they  would  still  find  that  eftough  remained, 
if  used  economically,  and  under  cover  from  rain,  to  absorb  the 
excreta  of  three  times  as  much  stock  as  they  now  keep  loose  in  a 
straw-yard. .    The  same  number  of  cart-loads  per  acre  would  then 
double  the  amount' of  the  crops  produced,  and  even  at  present 
prices  leave  a  very  handsome  balance  to  the  farmer.      While 
meat  and  wool  are  dear  and  offal  com  so  cheap,  I  believe  that 
manure  can  be  made  for  nothing;    deep  cultivation,  therefore, 
with  thorough  manuring  and  great  attention  to  cleanliness,  will 
enable  any  man  to  follow  my  rotation  with  the  same  result.    As 
roads  improve  and  railway  stations  multiply,  every  farm  is  be- 
coming comparatively  more   suburban — ^diat  is,  nearer  to  the 
dearest  market  for  sale  of  bulky  produce,  and  to  the  cheapest  for 
the  purchase  of  feeding-stuffs  or  manures.     With  this  encourage- 
ment, let  the  agriculturist  deepen  his  soil  gradually,  using  an 
admixture  of  the  subsoil  to  freshen  the  top-soil ;  he  will  then 
find  his  crops  annually  increasing,  and  his  land  less  dependent 
on  a  wet  or  dry  season.     When  he  realises,  as  I  have  attempted 
to  show  he  may  do,  a  net  increase  of  30*.  to  40^.  per  acre,  he 
will  not  grudge  his  landlord  an  extra  rent.     Should  he  succeed 
in  so  doing,  he  will  be  ready  to  thank  me  for  publishing  my 
experience.     Should  he  fail  on  the  first  trial,  as  I  did,  let  him 
not  desj)air  nor  charge  the  drought  or   the  blight  with  having 
caused  his  ill-success  ;   but,  putting  his  faith  in  the  bounteous 
gifts  of  Nature,  let  him   redouble  his  efforts  after  clean,  deep 
cultivation,  with  high  manuring,  and  he  will  assuredly  not  lose 
his  reward. 
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XVI. — On  tlie  Absorption  of  Potash  bij  Soils  of  Knoion  Compo* 
sition.    By  Dr.  Augustus  Voelcker. 

We  are  indebted  to  Professor  Way  for  a  series  of  remarkable 
xperiments,  showing  that  soils  not  only  possess  the  power  of 
bstracting  free  potash  from  its  solution  in  water,  but  are 
apable  also  of  separating  this  important  alkali  from  its  saline 
ombinations.  Since  the  publication  of  Professor  Way's  inte- 
esting  and  highly  valuable  Papers  "  On  the  Absorbing  Properties 
►f  Soils,"  I  have  been  engaged  in  studying  the  changes  which 
iquid  fertilizing  matters  undergo  in  contact  with  soils  of  known 
themical  composition.* 

As  a  further  instalment  to  these  soil-studies,  I  have  now  the 
)leasure  of  recording  the  results  of  experiments  made  with  a  view 
>f  ascertaining  to  what  extent  soils  of  various  chemical  characters 
ibsorb  free  potash  from  its  solution  in  water,  and  to  what  extent 
:he  same  soils  separate  potash  from  its  soluble  salts  and  retain 
t  in  a  comparatively  speaking  insoluble  state. 

I.  Series  of  Experiments  on  the  Absorption  of  Caustic 

Potash. 

Clay  soils,  it  is  well  known,  possess  in  a  high  degree  the  power 
of  absorbing  potash,  and  this  they  are  generally  considered  to 
exert  with  greater  or  less  avidity  according  as  the  clay  varies 
in  stiffness.  On  the  other  hand,  sandy  soils  are  believed  to  be 
deficient  in  this  power  of  fixing  potash,  which  next  to  phos- 
phoric acid  and  ammonia,  is,  no  doubt,  the  most  valuable  fer- 
tilizing constituent.  These  conclusions  confessedly  rest  on  a  very 
limited  range  of  experience,  so  that  any  additional  information 
5n  this  subject  will  be  of  some  use.  The  soils  selected  for  the 
bllowing  six  experiments  were  : — 

1.  A  calcareous  soil. 

2.  A  stiff  clay. 

3.  A  fertile  sandy  loam. 

4.  Soil  from  a  pasture,  being  a  vegetable  mould,  containing 
tundance  of  organic  matter,  and  a  fair  proportion  of  sand 
nd  clay. 

5.  A  marly  soil. 

6.  A  sterile  sand,  containing  a  good  deal  of  organic  matter 
Old  scarcely  any  lime. 

♦  The  results  of  experiments  on  this  subject  liave  been  published  by  me  in  this 
roanml,  in  Papers  bearing  the  rv.•^pL*ctive  titles :  *'  On  the  Changes  which  Liquid 
Itaanre  nnderpces  in  Conuct  vith  Soil;"  **  On  the  Chemical  Properties  of 
Soils ;"  and  "On  the  Absorption  of  Soluble  Phosphate  of  Lime."  • 
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The  potash  solution  used  alike  in  all  six  experiments  was  pro- 
duced by  dissolving  40*47  grains  of  chemically  pure  hydrated 
caustic  potash,  KO,  HO,  in  four  deoigallons  (28,000  graiiu) 
of  water.  Tlie  solution  consequently  contained  '1445  per  cent 
of  hydrated  caustic  potash,  or  '1213  per  cent,  of  anhydiDOi 
potash. 

Experiment  No.  1. — Absorption  of  Caustic  Potash  by  Cakaretm 

Soil. 

This  soil  on  analysis  yielded  the  following  results : — 

Moisture 3-62 

Organic  matt<.'rs         4*23 

Carbonate  of  limo      G7'50 

Oxides  of  iron  and  alumina       7*54 

Magnesia "44 

Potash  and  smla '79 

Insoluble  siliceous  matter         15'88 

100-00 

It  will  be  observed  that  this  soil,  in  which  carbonate  of  lime 
is  the  preponderating  constituent,  contains  but  little  clay  and 
organic  matter  ;  it  is,  in  point  of  fact,  a  chalk  marl.  The  potash 
solution,  as  stated  above,  was  placed  with  3,500  grains  of  this 
soil  in  a  glass-stoppered  bottle,  and  left  in  contact  with  it  for  four 
days,  during  which  time  this  mixture  was  shaken  up  at  intervali, 
and  then  allowed  to  settle.  A  decigallon  of  the  liquid  was  then 
drawn  off  and  filtered  perfectly  clear.  The  clear  liquid  was 
boiled  with  baryta  \vater,  and  by  this  means  all  earthy  matters 
taken  up  from  the  soil  were  removed.  The  excess  of  baryta 
was  next  removed,  and  the  resulting  liquid  having  been  evapo- 
rated t(^  dryness,  the  residue  was  heated  strongly,  and  the  potash 
in  it  determined  by  bi-chloride  of  platinum. 

AnhydiODs  Fotuh  (K  0). 
v^fnYc  contact  with  the  soil,  1000  grains  of  thel  n.oiQ 

.v.ution  contained         /      "*     , 

*»ler  rr-'nfapf,  ,      •413 

^  ti»roi>cc  -800 

;ia..  '    >oiOlis  ^.wt«»in  »>as  thus  fixed  in  the  soil  from 

o- .^      mOQ  ^        -    ^f   solution,   consequently  22*40  g^ins  wcrr 
V.1*  '  *^^  "hole  solution  (28*000  grains),  and  fixed  by 

'■^'        ...  yil.      1000  grains  of  this  calcareous  soil   thus 

ya«.  ^  '    j^iains  of  potash.     In  this  experiment  it  appears 

'^^  ^-4id  numbers,  two-thirds  f^^   ^e  potash  was  absorbed. 
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Experiment  No.  2.— On  Stiff"  Clay. 

The  clay  used  in  this  experiment  was  an  extremely  stijBF  and 
xetentative  Essex  clay,  containing  but  little  lime  and  sand,  as  the 
following  analysis  further  shows. 


Mechanical  Anali/sis. 

Moisture 

Organic  matter  aud  water  of  combination 

Clay 

Lime 

Sand 


Sabsoil. 
9-46 
4-87 
75-29 
1-12 
9-26 

100-00 
Chemical  Anodyeis. 

SabsoiL 

Moisture *     9*46 

Organic  matter  and  water  of  combination       4*87 
Oxides  of  iron  and  alumina     17*38 


Snr&oe-wrfL 
.  3-91 
.  4-80 
.  78-13 
.  2-19 
.     10-97 


Phosphoric  acid 

Carbonate  of  lime 

Sulphate  of  lime       

Magnesia 

Alkalies  and  loss      

Insoluble  siliceous  matter  (chiefly  clay) 


•06 
1-02 
•13 
•92\ 
•45/ 
65-71 

100-00 


100-00 

SurfiEtce-Boil. 
.       3-91 
.       4-80 
.       7-85 

•04 
.       2-08 

•15 

-32 

.     80-85 


100-00 


1750  grains  of  subsoil  and  an  equal  quantity  of  surface  soil 
were  shaken  up  in  a  bottle  with  the  potash-solution,  and  allowed 
to  remain  in  contact  for  a  period  of  four  days.  One  decigallon 
of  the  liquid  was  then  filtered  off,  and  the  amount  of  potash 
accurately  determined,  as  in  the  preceding  experiment. 


Anhydrous  Potash  (K  0). 

Before  contact  with  soil  the  solution  contained,  in) 

1000  grains 

After  contact -399 


") 


1-213 


Difference 


-814 


The  whole  liquid  employed  in  this  experiment  consequently 
parted  with  22-792  grains  of  caustic  potash,  which  were  fixed  by 
3500  grains  of  soil.  1000  grains  of  this  clay,  accordingly 
absorbed  6-51  grains  of  anhydrous  potash. 


Experimervt  No.  3. — On  a  Fertile  Sandy  Loam. 

The  soil  used  in  this  experiment  was  a  friable,  red-coloured, 
^j^tile,  liglit,  turnip  loam,  and  yielded  on  analysis  the  following 
xi^solts: — 

2  B  2   . 
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Moisture       2^5 

Organic  matter  and  water  of  combination         ..  6*75 

Oxides  of  iron  and  alumina        6*10 

Carbonate  of  lime        1*22 

Alkalies  and  magnesia  ■      1*20 

Insoluble  siliceous  matter  (sand  and  same  clay)  82*22 

10O44: 

The  solution  of  potash  was  combined  with  3500  grains  of  this 
soil  and  treated  as  before. 

Anhydrons  Potash. 
4  decigallons  of  potash,  solutions,  before  contact)  oQ^ngg 

with  3500  grains  of  soil,  contained      / 

After  contact :.      ..     14-031 

Potash  absorbed  by  the  soil     ..      ..     19-935 

According  to  these  determinations,  1000  grains  of  the  fertile 
turnip  loam   absorbed  only  5*69   of   anhydrous   potash,   which 
is  less  than  the  quantity  absorbed  from  a  solution  of  the  same 
strength  by  the  stiff  clay  and  the  calcareous  subsoil  used  in  the 
preceding  experiments. 

Experiment  No.  4. — On  Pasture  Laud. 
The  analysis  of  this  soil  yielded  the  following  results  : — 

Moisture 2*420 

Orianic  matter 11*700 

Oxides  of  iron  and  alumiiKi      11*860 

Carbonate  of  lime      1*240 

Sulphate  of  lime        -306       , 

Phosphoric  acid         '080 

Chloride  of  sotlium '112 

Potash  (soluble  in, acid  soluticii)     ..      ..   »..      ..  '910 

Soluble  silica 4*090 

Insoluble  siliceous  matter        67*530 

100-248 

I'iiu    insoluble    siliceous   matter   here   mentioned  consists 
^out  equal  proportions  of  clay  and  sand.     The  soil*,  it  will 
'cu,  is  rich  in  organic  matter,  and  also  contains  a  fair  proporti^ 
•f   soluble  potash.      Like  other  pasture   land,  rich  in  organ 
n^*ter  '   »«    "^^hf^^  leficient  in  lime,  and  would  be  much  improved 
»^-     L  i»ng.     The   experiment  was  in  this  instanc:^ 

colv  the  same  manner  as  before. 

Auhjdroas  Potaak. 
.^.v  wv.au*v.t  with  *l^"  '^'^'1-  1000  grains  of  jwtashl  i.oio 

solution  COD *'^i»^'"'i / 

Lift.    ^nT>*a,  ,^      ^^       .390 

ft  ..       -823 
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Accordingly  1000  grains  of  this  pasture  land  absorbed  6*57  of 
otash. 

Experiment  No.  5. — On  a  Marly  Soil. 

The  soil  employed  in  this  experiment,  on  analysis,  was  found 
:o  contain  in  100  parts : 

Moisture       4*72 

Organic  matter  and  water  of  combination        ..      ..  11'03 

Oxides  of  iron      9*98 

Alumina      6*06 

Carbonate  of  lime        12*10 

Sulphate  of  lime '75 

Magnesia  and  alkalies         1*43 

Soluble  silica  (soluble  in  caustic  potash) 17*93 

Insoluble  siliceous  matter  (chiefly  clay) 36*00 

100*00 

The  experiment  was  made  precisely  as  before,  with  the 
following  result : — 

Anhydrous  Potash. 
Before  contact  with  soil,  the  solution  contained     ..   33*966 
After  4  days  contact ..     8*554 

Potash  absorbed  by  3500  grains  of  soil       ..  25*412 

1000  grains  of  this  soil  accordingly/  absorbed  7*26  grains  of 
^tydrous  potash.  In  this  experiment  more  potash  was  absorbed 
l^^n  by  any  of  the  preceding  soils,  not  excepting  even  the  stiff 
*^y.  It  will  also  be  noticed  that  this  marly  soil  contained  a 
^"^ge  proportion  of  soluble  silica,  as  well  as  a  considerable 
^>iount  of  oxide  of  iron  and  alumina.  I  find  that  soluble  silica 
^d  the  hydrated  oxides  of  iron  and  alumina  possess  the  power 
^  fixing  potash  in  a  large  proportion,  and  their  presence  in  a 
^ell  cultivated  clay  or  marly  soil  affords  thus  a  guarantee  for  its 
^tention  of  potash.  In  many  stiff  clays,  however,  that  have 
^lever  been  exposed  to  the  ameliorating  influence  of  the  atmo- 
^'phere,  the  oxides  of  iron  and  alumina,  as  well  as  silica,  occur  in 
^  state  in  which  they  are  not  readily  acted  upon  even  by  powerful 
chemical  re-agents,  and  in  this  condition  we  have  good  grounds 
for  believing  they  do  not  possess  the  power  of  absorbing  potash 
r>r  ammonia  in  any  marked  degree.  Good  and  deep  cultivation, 
by  facilitating  the  action  both  of  air  and  water,  not  only  unlocks 
the  mineral  treasures  already  stored  in  the  soil,  but  also  brings 
the  land  into  a.  mechanical  and  chemical  condition,  which  enables 
it  to  retain  the  fertility  imparted  to  it  by  natural  or  artificial 
manures. 


:•■„:•  :j5   i:i^ :.    :---aizl::r  irriT-z-V.-   izt  r-aj.  aere  traces  of  limii 
i.-ji    zi-cli     idiii;    -L    -MI*    la  ^'ill    be    «ai  bj  the  fblloiriii; 


~ir-:r 

1-43 

3-3d 

LT^Xr.il- :       ■  „_-^ 

Irl6 

15 

•« 

S*^ 

-21 

-is 

:" '   •    rninj  -Tf  -.1:5  s.  i".  '.v;':  :z.  coc::ic:  wiih.  the  poashaolntkn 

r  :'   ir  'ia;^  rave  "ill.?  :  ■Uowinzj'  r^esula  : — 

Ana?4r4ai  Fooih. 
—    •  .._■   .  ._      .._..,-_"  .  ,.■  —  _■   _   . ._    ?  ■^■™Jii*»j 


1  '"   r^iins  i-f  this   sterile  snnd  conspquentiv  absorbed  lb'16 
rr-iir.s  «.:    laustic    pi-tn^h.     la    this   series  of   experiments  nie 

:■'.!■  ■'I  iTiZ  i{.ian::t:'?s  .»:  ca.istic   potash  were  tlius   absorbed  BJ 

1  •>"."!'  ST  lias  oi 

OnoBft. 

:.  o'.iirKps  =.:•:: 6-W 

'J.  Ilvavr  i:'.j.y        f>*51 

O.  F  rrllv  v.r.lr  liizi 5-69 

4.  iViSTurv  li- i      6-57 

:=:.  Mirlvsil 7^ 

•;.  >:r:ri:o5^d       6-16 

Ti-'"Sf»  six  soils  difier  irreatly  in  their  physical  and  chemical  COO" 
>:irjtii»n.  mnsrins:  from  the  heaviest  clay  land  at  the  one  extremity 
:o  ui^  lijiitest  ol"  poor  sands  on  the  other.     In  every  instance  » 
cnns'ulerahle  proportion  of  caustic  potash  was  absorbed;  it  in»y 
there  lore  be  salely  inferred  that  all  s<iils,   no  matter  what  their 
<  omp'jsition.  possess  the  power  of  separatincr  caustic  potash  bo^ 
its  solution  in  writer.     This  power,  as  lias  been  already  shoWti* 
<liiTers  in   various  kinds  of  soils,  and   is    sometimes  greater  ij* 
poor  or  sterile  soils  than  in  good  or  rich  arable  or  pasture  1*?^ 
1  h)wev(»r,  with  respect  to  the  absolute  quantity  of  potash  whi^^ 
;i   soil   is  capable   of  absorbinor,   we    must   be'  careful  to  aT<>*** 
:i  Iristy  juclurment,  for  actual  experiments  show  that  the  amount 
of  i^rtaih   wliich   is   fixed  by  a  given  quantity  of  soil  depeH^* 
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sty  of  conditions.  Thus  1000  grains  of  a  soil  which 
periment  is  found  to  separate  561  grains  of  canstic 
¥m  a  weak  solution,  will  take  up  two,  three,  and  four 
much  if  brought  into  contact  with  a  much  stronger 
Therefore,  as  in  the  case  of  caustic  ammonia^  the 
r  the  solution  materially  affects  the  amount  of  potash 
Y  the  soil.  Again,  the  relative  proportions  of  soil  and 
ermine  in  some  measure  the  quantity  of  potash  absorbed. 
»  circumstances,  tllbrefore,  in  addition  to  the  rariatioiis 
ely  chemical  constitution  of  di£krent  soils,,  materially 
result  Another  striking  similarity  between  the  absorp- 
tash  and  tha^t  of  ammonia  is  presented  to  ns  in  the  &ct 
absorption  by  the  soil  of  these  and,  in  all  probability, 
nrtilizing  matters,  is  never  complete.  It  does  not  matter 
;  strong  or  a  weak  solution  of  potash  is  passed  through 
hether  more  or  less  of  liauid  is  employed,  or  in 
the  experiment  is  modified,  in  every  case  the  liquid 
usage  tlurough  the  soil  will  be  found  to  contain  more  or 
h,  showing  that  its  complete  absorption  by  the  soil, 
T  the  most  favourable  conditions,  is  impossible. 

E8  OF  Experiments. — ^Absobption  of  Potash  fbok 
Solution  containing  Carbonate  of  Potash. 

much  pleasure  in  recording  here  some  careful  expeii«> 
de  some  years  ago  in  my  laboratory  by  Mr.  Charles 
L  pupil  of  mine,  who  took  particular  interest  in  my 
ion  of 'the  absorbing  properties  of  soils.  At  my  request 
ps  experimented  with  two  soils,*  which  possess  similar 
haracters,  but  differ  chiefly  in  the  proportions  of  car- 
lime  which  they  contain.  Both  are  calcareous  clay 
moderate  depth,  and  tolerably  open  character.  They 
lin  clay  in  preponderating  proportions,  and  hardly  any 
h  can  be  separated  by  washing.  Submitted  to  ai^yais 
liilips  they  gave  the  following  results : — 


turo    . . 

A. 

,  Mechanical  Analysis, 

No.  r. 
8-81 

FicliL 

No.  12. 

13-29 

nic  matter 

anil  w 

atcr  of  combination     8*63 
4-98 

9«l 
9-17 

I   ..          .. 

2-82 

4-88 

74:-76 

62-85 

** 

lOOOO 

lOOOO 

I  fields  oa  the  farm  attached  to  the  Royal  Agxicaltuial  College 
maAjtdi  No.  7  aud  No.  12  oa  the  map. 
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B.  Chemical  Anali/sis, 

No.  7. 

Moisture 8*81 

Organic  matter  and  water  of  combination  8*63 

Oxide  of  iron 14-28 

Alumina 3-29 

Carbonate  of  lime 4*G1 

Sulphate  of  lime       '37 

Magnesia «..  1*03 

Potash        '46 

So(.la -21 

Phosphoric  acid        '21 

Chloride  of  so«.li urn 'OJi 

Soluble  silica 8*20 

Insoluble  siliceous  matter        50*10 


Field. 


No.  IS. 

13-29 

9-81 

16-72 

2-46 

8-97 

•28 

•55 

•88 

•33 

■03 

•02 

4-29 

42-20 


100-21 


A  watery  solution  containing:  '55657  per  cent,   of  pure  ca*'*' 
bonate  of  potash  was  employed  in  the  following  experiment^- 

3500  grains  of  each  soil  were  mixed  with  7000  gn^ins  of  th*^ 
solution,  and  after  repeated  agitations  left  to  stand  for  twent^^ 
seven  hours.     A  jwrtion  of  the  liquid  was  then  drawn  off,  boile^ 
with  baryta- water  ;  the  excess  of  baryta- water  was  next  remore^^ 
by  carbonate  of  ammonia  and  a  little  free  ammonia,  and  tt^ 
filtrate  evaporated  to  dryness;  the  residue  was  heated  to  rednett^"^ 
and  then  the  potash  determined  by  chloride  of  platinum.     Th^^ 
following  are  Mr.  Philips's  results  : — 

Carbonate  of  TV>tAsh. 
Soil  No.  7.  Sou  No.  11 


Grains, 
jiofore  contact  with  soil  the  solution  contained     3S-9599 
After  contact 8-5512 


Difference 30-4087 


GraimL 
38-9599 
11-0306 

27-9293 


Therefore  1000  grains  of  this  soil  from  field  No.  7  absorl 
8*6882   grains  of  carbgnate  of  potash,   equal  to    5 "91 79  of 
hydrous  caustic  potash.    1000  grains  of  the  soil,  from  field  No.  1?, 
absorbed  7*971)8  of   carbonate,  equal  to    5*4355  of   anhydroi 
caustic  potash. 


3rd  Series  of  ExrERiMEXTS. — Absorptiox  of  Potash  fkom^ 
A  Solution  coxtaixino  Sulphate  of  Potash. 

Experiments  No.  1  and  2. 

In  the  next  two  experiments  a  solution  containing  '62128  per*^ 
cent,  of  pure  sulphate  of  potash  was  combined ,  with  the  same^ 
two  soils  in  the  same  proportions  as  before.     Mr.  Philips  obtained^ 
the  following  results  : — 
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Potash,  calculated  as  Sulphate  of  Potagh. 
Sou  No.  7,  Soil  No.  12. 

Grains.  Grains, 

ifore  contact  with  soil  the  solution  contained    42*4896     ..     42*4896 
Iter  contact      11*7939     ..     11*3347 


Difference  30*6957  31*1549 

►00  grains  from  field  No.  7  absorbed  4*7148  of  potash,  equ)sil 
7702  of  sulphate  of  potash.  1000  grains  of  soil  from  field 
12  absorbed  4*8088  of  potash,  corresponding  to  8*9014 
IS  of  sulphate  of  potash.  On  comparing  these  results  with 
J  previously  obtained  on  the  same  soils  with  carbonate  of 
h,  it  appears  that  potash  was  not  separated  in  so  large  a 
^rtion  from  its  combination  with  sulphuric  as  from  that  with 
)nic  acid. 

Jriment  No.  3. — On  the  Sulphate  of  Potash  on  a  Marly  Soil. 

e  soil  in  this  instance  was  the  same  on  which  the  experi- 
with  caustic  potash  had  been  made.  lib.  of  this  soil  was 
i  with  8  decigallons  of  distilled  water  and  120*8  grains  of 
sulphate  of  potash.  The  greater  portion  of  the  solution  was 
a  off  after  standing  four  days.  2  imperial  pints  of  the  per- 
•  clear  solution  on  evaporation  to  dryness  gave  a  residue^ 
hing  37*77  grains,  dried  at  300^  Fahr.  • 
lis  residue,  on  analysis,  gave  the  following  results : — 

Grains. 

Organic  matter  and  water  of  combination  (loss  on)   1./.9Q 

heating)         / 

Sohible  sirtca '050 

Oxides  of  iron  and  alumina,  v.itli  traces  of  phos-)     ,n.r(\ 

phoric  acid / 

Sulphate  of  lime       12*294 

Sulphate  of  magnesia       *617 

Sulphate  of  potash 22*272 

Chloride  of  potassium      *470 

Chloride  of  sodium '390 

37-833 

Cording  to  these  determinations,  the  total  solution  (8  deci- 
is)  after  contact  with  1  lb.  of  soil,  contained  : — 

•  Grains. 

Organic  matter  and  water  of  combination       ..      ..     5*408 

Soluble  sihca      *160 

Oxides  of  iron  and  alumina,  and-  traces  of  phos-j     .^^^ 

phoric  acid / 

Sulphate  of  lime       39*340 

Sulphate  of  magnesia        1*974 

,    Sulphate  of  potash 71*270 

Chloride  of  potassium       1*604 

Chloride  of  sodium r      ..      1*248 

121*064 
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This  amount  of  solid  matter  is  nearly  identical  With  that 
which  the  solution  contained  before  the  admixture,  viz.,  120*8 
grains ;  but  it  is  no  longer  exclusively  sulphate  of  potasli,  but  a 
combination  of  salts,  in  which  sulphate  of  potash  and  sulphate 
of  lime  are  most  conspicuous. 

It  will  be  remembered  that  this  soil  contained  a  good  deal  of 
carbonate  of  lime,  and  it  will  be  seen  at  a  glance  that  whilst  a  certain 
amount  of  potash  became  fixed,  the  sulphuric  acid  with  which 
the  potash  was  originally  combined  passed  through  the  soil  prin- 
cijially  in  union  with  lime.  Before  filtration  the  solution  con- 
tained : — 

GnlDS.   ; 

Sulphuric  aciil 55*540 

Potash        65-260 


120-800 


After  filtration  through  the  soil,  the  whole  solution 
tained  potash,  39*5 G5  grains  ;  consequently,  25 '695  grains 
potish  were  absorbed  by  1  lb.  or  7000  grains  of  soil,  and  IC 
grains  of  soil  absorbed  3*67 1  grains  of  potash. 

The  sulphuric  acid  in  the  liquid  after  filtration  through 
soil  is  distributed  as  follows : — 

23-14i  grains  are  uniteil  vrith  lime  ^ 
32*653  „  „        iwtash  and 

1*316  „  „        magnesia. 


or  57*110  grains  of  sulphuric  acid  altogether. 

No  absorption  whatever  of  sulphuric  acid  thus  took  pi 
Indeed,  the  filtered  liquid  contained  a  little  more  sulphuric  i 
than  originally  existed  in  the  120*8  grains  of  sulphate  of  ]^ 
This  slight  excess  arises  from  a  small  quantity  of  sulph 
lime  naturally  existing  in  the  soil,  which  augments  the  qu 
.produced  by  the  sulphuric  acid  of  the  decomposed  sulpl 
)(»tash. 

^lio  preceding  analytical  results  are  interesting,  as  aflPord&ig  a 

,./aitive  proof  of  the  fact  that  a  solution  of  a  single  saUllike 

"•^')hate  of  potash  in  percolating  cultivated  soils,  give 

.-at  variety  of  new  chemical  soluble  combinations,  sev< 

^'^^^^  oYorcis*^  imo/^-^aT^t  functior^  'm  the  nutrition  of  pla 

'  ^  ^r/i  o..7//iMU  of  Potash  on  a  Sterile  i  hndy 

Soil. 

np«i__^x    »    th  the  preceding  experiment,  a  solut  an  of 


ii"  p'^*«cV     —IS  tried  upon  the  sandy  soil,  of  whi( 


the 
338, 
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The  experiment  was  conducted  in  precisely  the  same  manner 
as  in  No.  3. 

2  imperial  pints  of  the  solution,  after  contact  with  the  sandy 
soil,  on  evaporation,  gave  a  residue,  which  dried  at  300^  Fahr., 
weighed  37,700  grains.  This  residue,  on  analysis,  yielded  the 
following  results : — 

Organic  matter  and  salts  of  ammonia      2-540 

Soluble  silica 0*40 

Oxides  of  iron  'and  alumina,  with  traces  of  phos-i  ,r.^ 

phoric  acid j 

Sulphate  of  lime        1-550 

SnljAate  of  magnesia        -504 

Chloride  of  potassium       ..      ..      -932 

Sulphate  of  potash 31*847 

37-453 

\ie  sum  total  of  the  separate  constituents  of  this  residue,  it 
be  seen,  agrees  as  well  as  can  be  expected  with  the  amount 

obkined  by  direct  evaporation  of  2  pints  of  liquid. 

Calculated  for  8  decigallons  of  liquid  brought  in  contact  with 

onApound  of  soil,  we  obtain  the  following  results  : — 

Oraini. 

Organic  matter  and  salts  of  ammonia 8*128 

Soluble  silica -128 

Oxides  of  iron  and  alumina,  with  traces  of  phos-"^      .^^^ 

phoric  acid J 

Sulphate  of  lime      4*960 

Sulphate  of  magnesia      1*012 

Chloride  of  potassium 2*982 

Sulphate  of  .potash 101-910 

4  119*848 

re  contact  with  soil,  the  whole  solution  contained  120*8 
graini  of  solid  matter  ;  after  contact,  119*848  grains,  or  very 
nearli  the  same  amount.  Whilst,  however,  the  concentration 
of  the|filtered  liquid  was  scarcely  altered,  its  composition  under- 
went iJKiterial  changes  in  its  passage  through  the  soil. 
Beflre  the  experiment  the  solution  contained : — 

Grains, 
[potash  and  sulphuric  acid       I''' -540 

120*800 

Aftet  filtration  through  the  soil,  the  whole  solution  con- 
tained Ipotasli,  56*936  grains  ;  consequently,  8*324  grains  of 
potash  jrere  absorbed  by  7000  grains  of  soil,  or  1000  grains  of 
soil  abyrbed  in  this  experiment  only  1*189  grains  of  potash. 

The  Bandy  soil  thus  possessed  the  power  of  absorbing  potash 
dution  of  sulphate  of  potash,  in  a  very  much  more  feeble 
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degree  than  the  marly  soil,  which  it  will  be  noticed  abwrl 
from  the  same  solution  more  than  three  times  as  mnch  potask 
The  residue  obtained  on  evaporating  the  filtered  liquid,  c 
taiijed  50*847  grains  of  sulphuric  acid,  of  which 

40855  were  united  with  potash 
2*017  „        „        lime  and 

1*075  „        „        mai'nesia 


50-847 


Before  filtration,  the  solution'  contained  55*540  of  sulph 
acid.  It  would  appear,  therefore,  that  sulphuric  acid,  as  we; 
potash,  was  absorbed  in  this  experiment  This,  however,  is 
the  case ;  for,  on  making  a  separate  sulphuric  acid  determina 
in  another  portion  of  the  solution  after  contact  with  soil, 
avoiding  previous  evaporation  to  dryness,  I  find  in  8  deciga 
56'368  grains  of  sulphuric  acid,  that  is,  a  slight  excess  ove 
quantity  of  sulphuric  acid  in  the  120*8  of  sulphate  of  po 
which  were  dissolved  in  8  decigallons  of  distilled  water, 
is  evident,  therefore,  that  the  evaporation  to  dryness  of 
filtered  liquid  and  heating  of  the  residue,  had  the  effect  of 
sipating  a  considerable  proportion  of  sulphuric  acid.  But  a 
filtered  liquid  had  no  acid  reliction,  the  acid  could  not  be  pr 
in  a  free  state,  and  the  question  arises  in  what  state  of 
bination  did  it  exist? 

The  experimental  soil,  it  may  be  mentioned,  had  rec 
rather  a  heavy  dressing  of  Peruvian  guano.  Digested 
water,  it  gave  a  brownish-coloured  solution,  which  aff 
distinct  indications  of  the  presence  of  ammonia.  A  porti 
sulphuric  acid,  originally  united  with  potash,  doubtless  p 
into  the  filtered  liquid  in  combination  with  ammonia. 

As  sulphate  of  ammonia,  like  all  salts  of  ammon: 
volatile  at  a  high  temperature,  the  evaporated  and  «tro 
heated  residue  of  the  filtered  liquid  could  not  contaii 
sulphate  of  ammonia ;  the  analysis  of  this  residue  conseqi 
yielded  less  sulphuric  acid  than  the  liquid  from  which  i 
obtained.  A  careful  determination  of  the  amount  of  r 
formed  ammonia  in  this  soil  showed  that  it  contained  'IC 
cent,  of  ammonia.  As  1  lb.  of  soil  was  used  in  the  filt 
experiment,  this  evaporation  of  ready-formed  ammonia  i 
soil  is  quite  sufficient  to  combine  with  the  quantity  of  sulp 
acid  that  escaped  on  heating  the  solid  matter  left  on  evapo: 
of  the  filtered  liquid. 

The  result  of  this  experiment  is  interesting  in  several  res 

1.  On  comparing  the  results  obtained  in  passing  a  soluti 
sulphate  of  potash  through  the  soil,  it  will  be  noticed  that  muc 
potash  was  retained  than  was  the  case  when  caustic  potas 


u 
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filtered  through  the.  same  soil.  This  ss^ndy  soil  contains  a  good 
deal  of  hjdrated  oxide  of  iron,  a  constituent  well  known  to 
possess  considerable  chemical  affinity  for  caustic  potash,  and 
none  for  sulphate  of  potash.  Jn  consequence  of  this  special 
display  of  chemical  affinity  which  manifests  itself  when  a  solution 
of  caustic  potash  is  passed  through  a  soil  containing  hydrated 
oxide  of  iron,  more  potash  was  fixed  than  when  a  solution  of 
sulphate  of  potash  was  brought  into  contact  with  the  same  soil. 

2.  It  is  worthy  of  special  notice  that  the  solution  of  sulphate 
of  potash  after  filtration  through  the  sandy  soil  contained  a 
''^eighable  quantity  of  sulphate  of  ammonia,  which  was  not  the 
^^*se  with  the  marly  soil  in  the  preceding  experiment. 

I^he  power  of  soils  to  retain  ammonia  is  gei|erally  assumed  to 
^  greater  than  their  power  of  retaining  potash.  Here,  however, 
•n  instance  is  'presented  to  us  in  which  a  salt  of  potash,  by  acting 
^^  the  ammoniacal  combination  in  a  soil,  overcomes  the  supposed 
^Perior  affinity  of  ammonia.  Contrary  to  all  expectation, 
*^nionia,  in  combination  with  sulphuric  acid  evidently  supplied 
"J  the  sulphate  of  potash,  passed  into  the  solution,  whilst  potash 
**^k  its  place  and  was  retained  in  the  soil. 

3.  On-  comparing  the  analysis  of  the  sterile  sand  with  that  of 
r^®  nearly  soil,  it  will  be  seen  that,  whilst  the  former  is  very  poor 
^  lime,  the  latter  contains  it  in  a  large  proportion.  In  the 
s^ndy  soil  but  little  sulphate  of  lime  was  produced,  on  account 
Y^  ^Ixe  deficiency  of  lime  in  the  Soil ;  and  the  consequence  was, 
*^^t  sulphate  of  ammonia,  as  well  as  sulphate  of  lime,  passed 
^tirough  the  soil.  In  the  case  of  the  marly  soil,  there  was 
^^flScient  lime  present  to  lay  hold  of  the  sulphuric  acid  sepa- 
'^ted  from  sulpliate  of  potash  on  the  fixation  of  potash  by  the 
^^^1,  and  no  sulphate  of  ammonia — at  least  not  any  appreciable 
Quantity,  passed  through  it.  In  other  words,  in  these  experi- 
'^^nts  the  deficiency  of  lime  in  the  sandy  soil  caused  the 
^liirxination  and  loss  of  valuable  ammoniacal  compounds,  which 
^^re  retained  in  the  marly  soil.  Under  favourable  circum- 
^^^tices,  lime  thus  becomes,  as  in  the  case  before  us,  a  preserver 
^^^  Ammoniacal  compounds  in  the  soil. 

4.  The  preceding  experiments  throw  new  light  on  the  uses  of. 
*^n:ie  in  agriculture.  We  know  practically  how  essential  the 
P^^sence  of  lime  is  for  the  healthy  growth  of  every  kind  of 
^^Itivated  produce.  On  soils  very  deficient  in  lime,  most  crops, 
^specially  green  crops,  are  subject  to  all  kinds  of  disease  ;  and, 
Consequently,  roots  fail  altogether  on  such  land,  even  if  it 
^^^  been  liberally  manured  with  good  yard-dung  or  guano.     Up 

^   certain  stage,  corn  and  roots  grown  under  such  conditions 

*PP^ar  to  thrive  well,  but  as  the  season  advances  they  sustain  a 

^k,    and    at    harvest-time   yield    a    miserable   return.      The 

***^dy  for  such  failures,   which   are   not  at  all  uncommon  in 
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localities  where  poor  sandy  soils  preTail,  is  a  good  dose  of  lime 
or  marl,  and  then,  and  only  then,  farmyard  manure  or  gnano 
may  be  applied  to  the  greatest  advantage.  Marl  or  lime  aloK 
does  not  suffice  for  meeting  all  the  requirements  of  cor  cnltivated 
crops  on  such  poor  sands,  and  though  calcareous  minenls 
supply  a  most  necessary  element  of  plant-food,  and  by  acsting  on 
the  latent  stores  of  food  in  the  soil,  produce  at  first  a  most  sitaik- 
ingly  favourable  effect  upon  vegetation,  they  soon  fail  to  produce 
the  desired  effect  if  repeated  too  often,  to  the  exclusion  of  other 
fertilizing  matters.  On  the  other  hand,  the  most  liberal  applica- 
tion of  farmyard  manure  of  the  best  quality  never  produces  lo 
beneficial  and  lasting  an  effect  on  poor  sandy  soils  as  when  tfaej 
have  been  previously  well  marled  or  limed.  On  such  land  no 
doubt  the  proverb  holds  good  : —  ^ 

"  Lime  and  marl  without  manure 
Only  make  the  farmer  poor." 

But  at  the  same  time  I  have  a  strong  impression  that  on  such 
land  manure,  without  lime  or  marl,  does  not  help  much  towards 
paying  the  rent  There  are  some  soils  which  «wallow  vp 
manure,  with,  so  to  speak,  no  satiable  appetite,  widiout  ever 
feeling  the  better  for  the  manure ;  they  are  appropriately  called 
very  hungry.  On  all  such  soils  I  have  no  hesitation  in  saying 
much  manure  is  wasted,  or  the  most  is  not  made  of  it,  if  previoosly 
to  the  application  of  farmyard-manure,  guano,  &c.,  the  land  has 
not  received  a  good  dose  of  marl  or  lime. 

My  recent  filtration  experiments  point  out  the  reason  why  marl 
or  lime  is  peculiarly  valuable  on  poor  sands.  It  is  not  merely 
by  supplying  in  a  direct  manner  a  deficient  element  of  nutrition 
that  lime  acts  so  beneficially  on  such  soils,  but  because  it  pre- 
serves in  the  soil  the  more  valuable  fertilizing  matters,  which, 
like  salts  of  potash  or  ammonia,  rapidly  filter  through  sandy 
soils,  unless  a  sufficient  quantity  of  marl  or  lime  has-been  pre- 
viously applied  to  the  land.  By  these  means  the  bases  of  the 
more  valuable  saline  soluble  constituents  of  rotten  dung  or  of 
guano  are  retained  in  the  soil,  whilst  the  acids  filter  through  it 
in  combination  with  lime,  a  constituent  which  is,  comparatiyely 
speaking,  inexpensive. 

4Tn  Series.— Experiments  with  a  Solution  of  Chloride 
OF  Potassium. 

Experiment  No.  1. —  On  Calcareous  SoiL 

3500  grains  of  calcareous  soil  *  were  mixed  with  a  solution 
of  52*91  grains  of  pure  chloride  of  potassium  in  4  decigallozis 

*  For  analysis  s^  p.  334. 
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»f  water  ;    after  standing  four  days  the  liquid  was  filtered  off 
ind  the  potash  carefully  determined. 

Chloride  of  !>«♦««», 

Potassium.  ^°*^- 

Before  the  experiment  the  solution  contained      52*910    =    33*378 
After  contact  with  soil      33-044    =    20-854 


Difference 19-866    ==    12-524 

Thus  3500  grains  of  soil  absorbed  12*524  grains  of  potash 
contained  in  19'866  grains  of  chloride  of  potassium,  or  1000 
grains  absorbed  3*578  of  potash.  The  amount  of  chlorine  in 
52*910  of  chloride  of  potassium  is  25*248  grains. 

In  the  liquid,  after  passing  through  the  calcareous  soil,  I  found 
25*324  grains  of  chlorine.  The  soil,  therefore,  absorbed  no 
chlorine  whatever. 

Experiment  No.  2. — On  Clay  Soil. 

This  and  the  next  two  experiments  were  made  in  precisely 
the  same  manner  as  No.  1. 

Chloride  of  ti,.*«ok 

Potassium.  ^^^ 

Before  filtration  the  sohition  contained    ..      ..   52*910    =    33*378 

After  filtration 30*884    =    19*483 


22-026    =    13-805 
1000  grains  of  soil  consequently  absorbed  3*97  of  potash. 

Experiment  No.  3. — On  a  Fertile  Light  Sandy  Loam. 

Chloride  of  t>«».„i. 

Potassium.  P«^^* 

Before  the  experiment  tlie  sohition  contained\;-Q.Q-,^    qq  q-o 

4decigallons T- "^^^    —    ^'^'^'^ 

After  contact  with  soil      40*468    =    24-188 


12-442    ==      9-190 

1000  grains  of  soil,  therefore,  absorbed  2*626  grains  of  potash. 
This  soil,  it  will  be  seen,  absorbed  a  good  deal  less  potash  than 
the  clay  soil. 

Experiment  No.  4. — On  Pasture  Land. 

Chloride  of  p«.„.k 

Potassium.  ^«**^- 

Before  the  experiment  the  sohition  contained      52*910    =    33*378 
After  contact  with  soil      .. 32*060    =     20*225 


20*850    =    13*153 


1000  grains  of  this  soil  thus  absorbed  3'758  grains  of  potash. 
*ll  the  filtered  liquid  which  passed  through  thii  soil,  I  found 
S5*32    of   chlorine,    chiefly  in    combination   with   lime,  which 
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agrees  almost  exactly  with  the  amount  of  chlorine  in  52*9100 
chloride  of  potassium.  Ahother  proof  is  here  given  that  dx 
electro-negative  portion  of  the  chloride  of  potassium  entireh 
passed  through  the  soil,  and  the  base  of  the  decomposed  sail 
alone  was  absorbed  by  the  soil. 

Experiments  No.  5  and  6. — On  Calcareous  Clays. 

The  two  following  experiments  were  tried  by  Mr,  Philip  w 
soils  from  fields  No.  7  and  No.  12  of  the  Royal  Agricultuia 
College  farm  : — 

The  solution  of  chloride  of  potassium  was  much  stronger  tha 
that  employed  in  the  preceding  experiments.  In  both  experi 
ments  a  solution  containing  '6617  per  cent,  of  chloride  < 
potassium  was  used.  3500  grains  of  each  soil  were  shaken .u 
in  a  bottle  with  7000  grains  of  this  solution  of  chloride  < 
potassium.  After  a  lapse  of  24  hours,  the  greater  portion  of  tl 
liquid  was  filtered  off  perfectly  clear,  and  the  potash  determine 
in  a  weighed  quantity. 

The  following  results  were  obtained  by  Mr.  Philips : — 

Experiment  No.  5. — Soil  from  Field  No.  7. 

Chloride  of  ~  .   . 

Potasblum.  "**•*• 

Before  filtration  the  solution  (7000  grains)  fcon-Kp.o-tn    00.901 

After  filtration 18-207    =    11-487 

Difference  ■     28-112    =    17-734 

Consequently   1000  grains  of  soil  absorbed    5*066  grains 
potash. 

Experiment  No.  6. — Soil  from  Field  No.  12. 

Chloride  of     '  p^   / 

Potassium.  tWMta. 

Before  the  experiment  the  solution  contained      46-319    ==    29*221 
After  contact  with  soil      8-020    =      6*059 

l^etained  by  3500  grains  of  soil    ..   38*299    =    24*162 

1000  grains  of  soil  thus  absorbed  6-903  of  potash. 

These  filtration  experiments,  No.  5  and  G,  show  that  8o3 
absorb  a  much  larger  quantity  of  potash  from  a  stronger  soluti^ 
of  chloride  of  potassium  than  from  a  more  dilute  one. 

Exj/eriment  No.  7. —  On  Sterile  Sandy  Soil. 

In  this  and  the  next  experiment  7000  grains  of  soil  were  shak 
up  with  a  solution  of  104-55  grains  of  chloride  of  potassium  ir» 
decigallons  of  water ;  the  liquid  was  drawn  off  after  four  days,  a'M 
analysed.     2  pints  on  evaporation  gave  a  residue  which,  dried 
300°  Fahr.,  weighed  32-540  grains. 
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)n  analysis,  this  residue  gave  the  following  results :— • 

Grains. 

Organic  matter  and  ammoniacal  salts     .,      2*840 

Soluble  silica -050 

Oxides  of  iron  and  alumina,  with  traces  of  phosphoric'^     .^-^ 

acid         / 

Sulphate  of  lime        1-493 

Chloride  of  calciiun -OSS 

Chloride  of  Maspaesium •261 

Chloride  of  sodium '110 

Chloride  of  potassium       27-590 

32-427 

According  to  these  determinations,  the  whole  solution  (8  deci- 
lons)  contained : — 

*  ■^"  Grains. 

Organic  matter  and  salts  of  ammonia      8-088 

Soluble  silica -160 

Oxides  of  iron  and  alumina,  and  traces  of  phosphoric  acid    -160 

Sulphate  of  lime        4-777 

Chloride  of  calcium "105 

Chloride  of  magnesium t  -835 

Chloride  of  sodium -352 

Chloride  of  Potassium       88-288 

102-765 

Chloride  of  n^t„.K 

Potassium.  ^^^^-        , 

Before  the  experiment  the  whole  solution'^ |^..ggQ  ___    (55.057 

contained       / 

After  filtration  through  tlie  soil,  it  con-1   qo.oqq  =     ^^-fOO 

taincd /  '^° 

16-262    =    10-258 

300  grains  of  sandy  soil,  according  to  this  result,  absorbed 
1*465  grains  of  potash.  This  soil  thus  possesses,  in  a  much 
ker  degree,  the  power  of  separating  potash  from  its  chloride 
*  any  of  the  other  kinds  of  soil  experimented  upon.  The 
►unt  of  chlorine  in  104-55  grains  of  chloride  of  potassium 
d  in  this  experiment)  is  49-819  grains.  The  residue  that 
Lid  be  left  on  evaporation  of  the  whole  solution  of  chloride 
[X)tassium  after  filtration  through  the  soil,  contained,  after 
ting,  42-976  of  chlorine,  namely  : — 

-063  grains  in  combination  with  calcium 
-624  ,,  „  magnesium 

•213  „  „  sodium  and 

42-076  „  „  potassium 

42-976 

^oi*;xxv.  2  C 
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We  might  hence  infer  that  chlorine  had  been  absorbed  by  tliii 
soil ;  but  having  previously  ascertained  the  presence  of  ammonia 
in  the  soil,  wc  may  rather  assume  that  this  entered  into  com- 
bination with  the  chlorine,  and  so  passed  out;  while  the 
potash,  as  evidently  was  the  case,  became  fixed.  Being 
volatile,  chloride  of  ammonium  could  not  be  present  in  the 
residue,  hence  the  deficiency  of  chlorine  in  the  analysis  of  the 
heated  residue.  That  chlorine  was  not  retained  by  the  soil 
appears  from  a  direct  chlorine  determination  which  I  made  in 
the  filtered  solution,  instead  of  in  the  residue  left  on  its  evapoiv 
tion.  Calculated  for  the  whole  liquid  (8  decigallons)  I  found 
49'392  of  chlorine  in  the  liquid  after  filtration  through  the  soil, 
which  agrees  closely  with  the  amount  of  chlorine  in  the  chloride 
of  potassium  solution. 

It  is  remarkable  that  both  the  solutions  of  sulphate  of  potash 
and  of  chloride  of  potassium  in  passing  through  this  soil  lost 
but  little  potash,  and  caused  the  solution  of  a  certain  amount  of 
ammonia  contained  in  the  soil. 

Experiment  No.  8. — Absorption  of  Chloride  of  Potassium  on  a- 

Marly  Soil* 

Eight  decigallons  of  the  same  solution  as  before  were  employed; 
2  pints  of  the  liquid  filtered  through  the  soil,  on  evaporation  gave 
a  residue  weighing  32*781  grains,  dried  at  300^  FaJir. 

The  analysis  of  this  residue  yielded  the  following  results  :— 

Gxafais. 

Orj^auic  matter  and  water  of  combination       1*230 

Soluble  silica "060 

Oxides  of  iron  and  alumina,  with  traces  of  i)liosplioric\     ^^^  ' 

acid         /     "^^ 

Sul[)liatc  of  lime        ,      1*558 

Chloride  of  calcium 7*890 

Chloride  of  magnesium -TSS 

Chloride  of  sodium •348 

Chloride  of  potassium       20*976 

32*895 

In  conformity  with  previous  experience,  a  considerable quaiB.**^ 
of  chloride  of  potassium  when  in  contact  with  this  clay-marl  '^^ 
decomposed ;  the  jwtash  of  the  decomposed  salt  alone  becs^^^ 
fixed  in  the  soil,  and  the  chlorine  passed  out  principally  in  c  o^' 
bination  with  calcium. 

According  to  the  preceding  results,  the  whole  solution  (8  cleci* 
gallons)  after  filtration  through  this  soil,  contained : — 

*  The  composition'of  this  soil  will  be  fousd  in  p.  337* 


Absorption  €f  Potash  by  SoUs  of  known  Composition.      351 

QnOni. 

Organic  matter  and  water  of  combination      3*936 

Soluble  silica     '192    ; 

Oxides  of  iron  and  alumina,  and  traces  of  phosphoric  acid      *160 

Sulphate  of  lime 4-975 

Chlcrfide  of  calcium 25*248 

Chloride  of  ma<2;nesium 2*505 

Chloride  of  sodium      1*113 

Chloride  of  potassium       67*123 

105*252 

Chloride  of  iv.*— i.    • 

Potassium.  *^*"^- 


the  experiment  the  solution  con-\^^.-f-^  rr  o— 

tained )104o50    =     Co*9o< 


Before 

taine< 
After  contact  with  1  lb.  of  marly  soil     ..     67*123    =    42*346 

Difference      37*427    =    23*611 


.000  grains  of  this  soil  consequently  absorbed  3*373  grains  of 
ash,  or  nearly  three  times  as  much  as  the  sandy  soil. 
n  diis  instance,  as  in  all  others,  no  absorption  of  chlorine 
k  place. 

Chlorine. 

Before  filtration  the  liquid  contained       49*819 

After  filtration  through  the  soil       '..   50*680 

SORPTION  OF  Potash  from  a  Solution  op  Nitrate  op 

Potash. 

Jnder  this  head  I  have    to    mention    only   one   experiment, 

de  upon  the  same  clay-marl  that  was  used  in  several  of  the 

ceding  trials. 

'750  grains   of  this  soil  were  shaken    up   in  a  bottle  with 

)0    grains    of    a    nitre-solution     containing    25*55    grains    of 

rate  of  potash.     After   standing  three    days    the    liquid    was 

ered  off,  and   potisli   and   nitric  acid   determined  in  separate 

ighed  quantities  of  the  perfectly  clear  solution. 

For  the  determination  of  potash  the  usual  method  was  em- 

>yed,    and    the  nitric    acid    was   determined  by   Dr.   Pugh's 

:ellent  process. 

The  following  were  the  results  of  this  experiment: — 

Nitric  Acid.  Potash. 

Before  filtration  the  solution  contained        ..   13*657    =    11*893 
After  filtration  through  the  soil,  it  contained   13*545    =      5*285 

Difference        -112    =      6*608 

b  will  be  seen  that  the  liquid  after  filtration  through  the  soil 
Itained  very  nearly  the  same  amount  of  nitric  acid  as  the 
guoal  nitre-solution.  The  difference  in  the  results  amounts  to 
\j  about  one-tenth  of  a  grain,  and  is  smaller  than  it  would  have 

2  c  2 
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been  had  iei  less  delicate  and'  accurate  plan  for  determining  nitric 
acid  been  adopted  than  that  recommended  bj  Dr.  Pugh, 

Whilst  the  proportion  of  nitric  acid  in  the  solution  before  and 
after  filtration  remained  unaltered,  that  of  potash  was  mach  le» 
in  the  liquid  after  its  passage  through  this  soil.  A«X)rdiiigtt> 
the  preceding  results,  1000  grains  of  soil  absorbed  3*776  of 
potash. 

1  have  ascertained  that  the  nitric  acid  from  the  decomposed 
portion  of  nitrate  of  potash  passed  through  this  soil  almost  entirdy 
in  combination  with  lime.  The  quantity  of  lime  in  the  filtered 
solution  weighed  4*270  grains  ;  this  is  very  nearly  the  theoretical 
equivalent  for  the  quantity  of  potash  fixed  by  the  soil. 

In  this,  as  in  all  other  cases,  the  base  alone  was  absorbed  bj 
the  soil,  and  the  acid  passed  entirely  into  the  filtrate.  In  moit 
instances  we  have  seen  the  acid  of  the  decomposed  potash-ialt 
passed  through  the  soil  in  combination  with  lime.  Lime  un- 
questionably has  a  powerful  influence  on  the  precise  mode  ii 
which  the  absorbing  properties  of  soils  manifest  themielTei 
Although  the  absence  of  lime  in  a  soil  does  not  prevent  tte 
display  of  the  remarkable  properties  possessed  by  all  aoili  of 
absorbing  manuring  matters,  it  can  scarcely  be  doubted  that  the 
presence  of  much  or  little  lime  in  a  soil  affects  the  precise  mode 
in  which  these  properties  manifest  themselves. 

The  chemical  action  of  lime  in  relation  to  agriculture  has 
hitherto  been  regarded  too  much  apart  from  its  connection  with 
soil  and  manure.  Useful  information,  I  have  no  doubt,  is  liWj 
to  spring  from  a  study  of  its  use  with  special  reference  to  it» 
influence  on  the  absorbing  properties  of  soils. 

12,  Hanover  Square,  London, 
July,  1864. 


XVII. — Accidents  through  Farm  Machinery.     By  FredericS- 
Arthur  Paget,  C.E. 

The  benefits  we  derive  from  the  use  of  steam-machinery  may  "^ 
said  to  annually  increase  by  a  law  of  rapid  progression.  But  ^^^ 
deduction  must  be  made  from  the  sum  total  of  these  advanta^C^ 
In  a  parallel  line  with  the  extending  use  of  machines  we  ^^^ 
also  an  increase  in  number  of  disaster^  to  life  and  limb.  MbC^  ** 
nory,  like  fire,  is  a  very  useful  servant,  but  a  terribly  bad  ma^"** 
The  steam  "  giant  with  one  idea  "  has  remorseless  iron  fing'^' 
and  woe  to  the  living  organism  in  their  grasp.  The  well-mt^-  j 
well-kept  steam-boiler  is  a  docile  instrument  of  wealth  ;  bnt^  ** 
ill-made,  ill-kept  boiler  may  at  any  moment  turn  a  peacefiil  h<F*^* 
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;tead  into  a  Human  slaughter-house;  and  one  can  seldom  take 
ip  a  daily  newspaper  without  seeing  in  print  an  account  of  some 
xesh  disaster  caused  by  such  machinery.  Although,  in  the 
absence  of  statistical  figures,  isolated  observations  and  impres* 
dons  are  necessarily  vague  and  controvertible,  it  is  very  pro- 
bable that  the  number  of  accidents  caused  by  machinery,  and 
recorded  in  the  books  of  infirmary  surgeons,  would  swell  into 
ft  voluminous  episode  of  ^^  the  simple  annals  of  the  poor." 

At  the  beginning  of  last  year  a  correspondent  to  *  The  Times  * 
showed  that,  during  about  two  years  and  a  half,  twenty-three 
i^Qiputations  had  been  carried  out  in  the  Hereford  Infirmary  on 
sufferers  from  machine  accidents;  while  the  number  of  minor 
cases,  not  requiring  amputation,  was  even  higher  during  the 
same  period.  There  can  be  little  doubt  that  similar  returns 
from  other  agricultural  districts  would  show  an  appalling  amount 
of  misery  from  this  cause.  The  "  minor  "  accidents  are  only  less 
ih.  a  surgical  sense,  as  a  leg  or  an  arm  may  evidently  be'  dis- 
abled without  being  cut  ofil  But  we  need  not  go  far  back  in  the 
annals  of  the  Royal  Agricultural  Society  itself  to  find  instances 
of  injuries  caused  by  machinery.  At  the  Battersea  Show  a  bone- 
crushing  machine  crushed  to  bits  the  living  bone  of  its  attendant 
up  to  the  shoulder.  At  the  Warwick  Show  a  man  lost  his  life 
while  putting  the  strap  on  the  fly-wheel  of  a  portable  engine. 
At  the  Chester  Show  the  excellent  Consulting  Engineer  of  the 
Society  was  compelled  to  forbid  the  working  of  certain  portable 
engines  with  insufficiently  stayed  boilers.  The  ultimate  histories 
of  these  steam  mortars  are  probably  recorded  in  the  books  of 
Some  county  hospital. 

Three  separate  classes — one  might  almost  say  three  separate 
Uiterests — are  in  direct  contact  with  agricultural  machinery.  The 
maker  who,  manufacturing  at  a  great  expense  of  skill  and  capital, 
naturally  wishes  to  sell  his  productions  at  the  highest  profit ;  the 
^riculturist  who,  on  the  contrary,  wants  an  efficient  machine  at 
IS  cheap  a  rate  as  possible  ;  and,  lastly,  the  operative,  who,  for 
the  time,  becomes,  as  it  were,  a  human  link  attached  to  the 
machine.  Although  our  implements  are  in  general  not  badly 
made,  as  an  immense  amount  of  skill  and  thought  has  been  spent 
on  their  construction,  neither  are  English  agricultural  employers 
over-greedy  of  gain ;  nor  farm-labourers  utterly  careless,  still  it 
requires  but  little  observation  to  see  that  the  three  classes  are — ' 
sometimes  singly,  sometimes  all  three  together — to  blame ;  and 
that  although,  according  to  the  doctrine  of  chances,  a  certain 
percentage  of  accidents  will  always  happen  by  the  use  of  ma- 
ebinery,  the  present  rate  may  be  much  reduced.  No  greater — 
iodeed,  no  others-objection  can  be  brought  against  its  use. 

If  we  examine  into  the  originating  causes  of  any  disaster  we 
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mostly  find  them  fall,  with  more  or  less  precision,  under 
following  heads  : — \sty  A  bad  design,  or  workmanship,  or  l 
terial,  or  all  three,  of  the  machine  itself;  2iirf,  A  bod  state 
the  machine,  from  neglect  of  its  repairs,  which  in  the  casi 
a  steam-boiler  may  lead  to  a  total  smash  ;  Snf,  The  inhere 
dangerous  nature  of  the  operation  carried  on ;  4^A,  The  us 
machinery  under  exceptional  circumstances ;  hth^  The  carel 
ness  of  the  operative  himself.  There  is,  perhaps,  a  somei 
illogical  look  in  a  classification  of  this  kind,  as  all  these  ca 
are  more  or  less  in  connection,  but  the  diyision  is,  at  L 
convenient. 

1.  The  direct  influence  of  the  design  and  general  make 
machine  on  its  safe  us^ge  requires  no  demonstration.  1 
well  known  that  there  is  always  a  less  proportion  of  accid 
through  really  good  and  simple  machines — the  chance  of 
accident  being  diminished  by  the  smaller  number  of  worl 
parts.  It  is  also  evident  that,  ceeteris  paribus^  the  more  auton 
the  machine  the  safer  is  its  management.  But  simplicity 
automatic  action  are  two  apparently  contradictory  qualities, 
extra  skill  on  the  part  of  the  maker  is  no  doubt  require 
form  a  happy  union  of  the  two. 

Besides  a  construction  having  a  due  regard  to  the  app 

tion  of  the  machine,  proper  provision  should  be  made,  ^ 

practicable,  to  fence  in  or  "  box  up  "  the  moving  parts. 

clause   in   the   Act   passed   some   twenty  years   ago    *•  for 

regulation  of  Mills  and  Factories,"  whereby  the  proper  fen 

of  machinery  was  rendered  obligatory,  is  well  known  to  \ 

lessened   the    average  number  of  accidents  through  machi 

in  the  manufacturing  districts.     It  would  be  very  easy  to  bo 

the  gearing  of  a  fixed  thrasher,   for  instance,   but  this   w 

certainly  not  be  practicable  with  the  sides  of  a  portable  mac! 

It  would  also  be  impossible  to  completely  box-in  a  chafF-Cfi 

but  no  small  number  of  accidents  happen  every  year  thn 

hese  machines.     The  feed-rollers  get  clogged  up,  the  attec 

»^*»s  to  push  the  straw  or  hay  forward  with  his  fingers,  ani 

nan's  hand  gets  squeezed  in  and  cut  off.     The  necessity  for 

ngaging  gear  is  here  apparent.     Indeed,  as  a  rule,  where^ 

fdrt  in  motion  cannot  be  fenced  in  or  boxed  up,  means  sh 

"*-  T--ovidcd  for  immediately  stopping  the  machine.     Horsey 

'    ed  with  a  releasing;'  arrangement — permitting  the   di 

•  •^ci  vUery  to  proceed  while  the  horses  and  lay  shafts  stop— < 

•ad  to  dreadful   accidents.     Tho  now  general  use  of  wro 

■^^  or  of  malleable  iron,  for  the  beater  plates  of  thrashers  m 

liu^c;  machines  much  safer  than  they  were  a  few  years  ago. 

s  well  remembered  that  the  cast-iron  plates  were  often  liabl 

■^V   *'-    T»ior»'»r     irwlfkr   -^Vur      yni— ilco  of  ¥\^q  C'^xy*'  'filial    ^t^  dcVelc 
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9  iam  inasu    1        nurf  be  cited  as  an  instance  of  the  increase* 
iln&ty  duongft  tbe  nscf  of  an  impioYed  materiaL 

2.  llie  bad  state  of  a  maichine  nom  m^ected  lepairs  can  oidy 
%  bnmanly  peaking,  llie  fault  of  ibe  emplojer.  For  however 
wtD  made  a  macliine^  an  engine,  or  a  boiler,  maj  be  wken  it 
Bares  the  hands  of  the  maker,  np  skill  in  its  mannfiKstiire  can 
iQBnmifate  for  neglect  during  its  use.  There  is  no  mcMte  striking 
ppucation  fin-  tl^  well-kx^vni/  ^lanidi  sajing  about  the  lost 
onw-shoe  nail  causing  the  less  dF  the  horse  than  to  aat  ill4brot 
Oilsr.  A  neglect  of  the  repairs  of  a  machine  simply  ends  in  its 
Kfianng  to  work.  The  pound  saved  in  little  repairs  and  *'  stitdbes 
I'time  ^  leads  to  the  ezpenditure  of  9/. — penlaps  902. — ^to  meet 
^  iron-founder's  bill,  in  this  instance,  the  employer  has  onlj 
uiself  to  blame,  and  he  suflfers  accordingly.  But  with  a  Mwan^ 
*br  the  evil  is  greater,  for  an  exjriosion  leads  not  merely  to  a  loss' 
^  property,  but  also  of  life.  The  treatment  undergone  by  agricnl* 
^  boilers  is  indeed  sometimes  ucredibly  bad.  The  universal 
TOicea  for  leakages  appears  to  be  cew-dmig  by  the  banow-fnlly 
^til,  at  last,  the  water  spaces  get  filled  with  solid  matter.  It  is 
ly  by  walking  the  hoqfHtal  of  die  repauing-shop  of  some  agricnl- 
■^  implement  maker  that  a  &ir  idea  may  be  gained  of  the  way^ 
which  these  engines  are  often  treated.  Nor  do- the  boilers  that 
ye  been  repaired  always  leave  the  foundry  in  a  safe  state.  A 
ict  supervision  should,  as  a  rule,  be  given  to  repairs  executed 
'  Contract.  Many  an  explosion  has  happened  from  a  bad  patch. 
^^o«e  wishing  for  a  sound  explanation  of  these  apparently  un-^ 
^o^mtable  disasters  may  be  referred  to  a  little  work  on  the 
^eation,  by  Mr.  Zerah  Colburn,  C.E.*  The  intimate  knowledge 
^    now  have   of  this   subject — a  knowledge  greatly  furthered 

tihe  systematic  periodical  examinations  of  the  excellent  Man^ 
barter  Association  for  the  Prevention  of  Boiler  Explosions — has 
^  most  engineers  to  the  conclusion  that  (supposing  the  boiler  to 
"^^e  been  properly  made)  the  originating  cause  of  an  explosion 
^mply  the  neglected  state  in  which  the  boiler  was  kept  But 
'^  engineers  now  believe  that  there  is  much  mystery  in  the  matter, 
the  simple  weakening  of  a  plate— ^ther  dirough  undue 
^asure  at  some  time  or  other,  or  through  corrosion  caused  by 
^-Icage,  or  through  neglected  incrustation,  or  through  burning 
t^ate  by  letting  the  water  get  too  lo^ ;  through  one  or  more  of 
^ih  causes — is  a  boiler  explosion  originated.  Perhaps  the 
(More  happily  occurs  helow  the  water  Ime,  and  then  the  water 

sunply  gradually  forced  out,  doing  littie  or  no  damage.  But 
^80  when  the  rupture  occurs  dbwe  the  water  line.  The  supers 
Pplttbent  pressure  is  suddenly  released  from  a  laige  volume  of 
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water  in  a  state  of  ebullition.  According  to  Professor  ti 
*^  the  gauge  pressure  being  60  lbs.  per  *square  inch,  one  c 
foot  of  water  is  as  destructive  as  one  pound  of  gunpowder; 
that  a  mere  rent  in  the  boiler  plate  of  a  common  portable  en 
when  at  work  can  be  equivalent  to  the  application  of  a  mate 
a  mine  of  gunpowder. 

3.  Even  under  the  most  favourable  circumstances  thei 
always  some  inherent  risk  to  the  attendant  of  a  machine.  ' 
as  an  instance  the  feeding  platform  of  a  steam-thrasher,  w 
large  opening  at  the  level  of  the  floor  leading  to  a  (say)  22- 
drum,  revolving  at  the  rate  of  1000  revolutions  per  minute, 
necessarily  only  three-quarters  of  an  inch  distant  from  an  unj 
ing  concave.  A  hooded  drum  is  safer,  but  the  hood  im] 
the  feeding.  A  practicable  self-feeding  arrangement  woul 
useful  for  a  thrashing-machine.  One  or  two  shapes  have 
tried,  but  as  yet  unsuccessfully.  Grinding  bones  by  the  i 
machines  is  an  inherently  dangerous  operation.  Steam-plou| 
on  stony  land  is  also  a  little  hazardous^  as  the  ploughman  is  8 
times  suddenly  jerked  ofiF  the  plough  or  cultivator. 

4.  Among  instances  of  the  use  of  machinery  under  except 
circumstances  may  be  classed  thrashing  by  night  in  a  na 
barn,  by  the  light  of  a  couple  of  cheap  candles.  The  use  o 
machinery  at  night  is  always  attended  with  greater  personal 
When  a  portable  machine  is  thrashing  in  the  open  coun 
high  wind  is  apt  to  blow  about  the  chaff  and  straw  and  to  p 
it  scarcely  possible  to  keep  the  eyes  open.  In  this  case  a 
canvas  hooding  over  the  blowers  and  other  parts  is  the 
remedy. 

5.  The  carelessness  and  ignorance  of  the  labourer  hims 
course  greatly  swell  the  number  of  accidents  through  machi 
although  the  use  of  machinery  is  already  so  extensive  in  En, 
that  they  happen  but  seldom  from  the  pure  ignorance  c 
operative.  Many  can  be  accounted  for  by  the  single  word : — 
^  man  in  the  least  drunk  should  not  be  allowed  to  com< 
"machines,  much  less  to  act  as  attendant     No  idlers  or 

.  x>kers  on  should  be  permitted  to  stand  near  machinery  eit] 
nt  or  in  motion.     Any  hurry  or  confusion  is  also  an  e\ 
^"rce  of  danger, 
""he  mere  action  of  thne  is   doubtless  tending  to  dim 
■  •timber   of  accidents   through   farm    machinery,    as 
«».  «vxtncsses  some  advance  and  simplification  of  existing 
•^j"es ;  b«'*  *his  progress  will  be  necessarily  slow,  and 
»•  a  »  fu:   •         »" pulse.     The  maker  has  the  requisite  know 
-'^  lie  ce  machinery  safe;  but  he  has  not  the  poi 

,.x.|,^aaon   is  too  g'-eat,   and  prices  are  too  smalL 

.-,.  ?/^nl«-nricf  T-TniiV     \mx-^c       po    ru^vr^f     l^-|t    ^'^    ^*>S    not    the  81 
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engineering  knowledge  to  tell  him  that  an  arrangement  is 
unsafe.  The  labourer  has  neither  qualification.  It  would  evi- 
dentlj  be  to  the  interest  of  all  three  parties  that  machines  should 
be  safe. 

Now,  in  the  manufacturing  districts  of  the  North  two  insti- 
tutions J  are    already    established    for    the    prevention    of   acci- 
dents by  steam-machinery.      The  system  of  factory  inspection 
has  existed  with  most  beneficial  results  for  more  than   twenty 
years.     The  Government  inspectors  have  the  power  of  directing 
the  fencing  off  and  other  means  for  the  safe  usage  of  machinery. 
•Eniboldened  by  the  example  of  the  Government  in  this  direction, 
"^  shrewd  Manchester  men,  at  the  suggestion  of  Dr.  Fairbaim, 
P'Spanized  about  seven   years  ago  a  system    for  the   periodical 
^'^•pection  of  steam-boilers.     The  Manchester  Association  is  one 
•    ^f  the  most  beneficial  institutions  of  the  country.     Not  merely 
****  it  saved  many  lives,  but  also  much  property,  by  teaching  the 
proper  management  of  the  boilers  and  engines,  and  the  saving 
f*  fiiel.      Every  one  of  these  skilled  inspectors  is,  in  fact,  an 
u^tructor  of  steam-engineering.      Could  not  these  two  systems 
^  Combined,  under  Government  supervision,  in  the  agricultural 
^^•tricts?     The  greater  area  of  country  covered  by  agricultural 
^P^rations  is  of  course  a  difficulty ;  but  the  agricultural  shows 
f^Uect  machinery  together,  and,  at  least,  the  right  of  public  exhi- 
"ition  should  be  refused  to  notoriously  unsafe  arrangements. 

Tliese  remarks  but  slightly  skim  over  a  portion  of  an  important 
*J^lOect.  In  these  latter  days,  science  has  taught  capital  to  utilize 
i*^^  g^reat  forces  of  nature  ;  but  has  capital  yet  learnt  a  due  regard 
^^  the  safety  of  human  labour  ?  According  to  a  Blue-book,  pub- 
Aistied  a  few  months  ago,  no  less  than  one  thousand  two  hundred 
^^cl  thirty-eight  lives  were  lost  in  English  coal  and  ironstone  mines 
^Uring  the  year  1862.  Non-fatal  and  merely  disabling  accidents 
*^^  not  given.  The  miners  are  now  clamouring  for  a  greater 
^^H[iber  of  government  inspectors.  The  last  published  returns 
*5^Ha  the  Inspectors  of  Factories  give  a  total  amount  of  one  thousand 
*^^'e  hundred*  and  ninety-nine  accidents  reported  for  the  six 
'Months  previous  to  the  31st  October,  1863.  Thirty-six  of  these 
?Jcled  in  death.  Sir  J.  Elphinstone  showed  the  other  day  to  the^ 
:**^Use  of  Commons  that  nearly  one  thousand  English  lives  were 
^*t  a^  sea  in  1862  ;  and  it  has  been  at  last  found  necessary  to 
^^lyect  the  anchors  and  chain  cables  of  merchant-vessels  to 
^  official  test.  According  to  the  necessarily  imperfect  returns 
j^^*U  the  Manchester  Association  for  the  Prevention  of  Boiler 
j^Plosions,  seventy-six  people  were  killed  and  eighty  injured 
j^^  3rear  by  the  explosions  of  steam-boilers  in  England.  This 
j^^^-roll  could  be  yet  lengthened  by  many  unrecorded  disasters. 
^^    the  fallen  are  soon  forgotten ;  the  ranks  of  labour  quickly 
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close  up.  The  poor  have  no  fees  for  compensation  soits.  Yet 
these  figures,  confessedly  incomplete,  speak  for  themselTes  to 
tell  us  that  a  happy  medium  between  an  undue  legislative  intn^ 
fercncc  on  the  one  hand,  and  an  appalling  destruction  of  life  on 
the  other,  is  one  of  the  wants  of  the  time. 


XVIII. — On  Storing  Turnips,  Mangold,  Potatoes,  and  Carrctf 
By  George  Jonas. 

Prize  Essay. 

This  Essay  is  intended  to  embody  the  results  of  practical  expe- 
rience, derived    from  the   management  of  about  700  acres  of 
roots,  grown  annually  under  my  superintendence.      TThe  chirf 
points  to  be  observed  for  ensuring  success  in  storing  are,  M9 
to  select  dry  and  fine  weather  for  the  operation,  and  never,  undtf 
any  circumstances,  to  cart  or  store  any  which  are  the  least  froft" 
bitten ;  to  cover  up  and  keep  them  dry  when  carted,  but  nevC 
so  closely  covered  as  to  prevent  the  escape  of  any  slight  hc»* 
arising  from  the  heaps  and    clamps  when   first  stored;   to  b* 
exceedingly  watchful  in  the  spring,  as  soon  as  vegetation  cdO" 
mences,  to  uncover  the  top  or  ridges  of  the  stored  roots,  so  •* 
to  allow  the  escape  of  any  heat  arising  from  their  sprouting. 
1     The  general  time  for  beginning  this  work  is  the  middle  O'^ 
atter  part  of  October,  and  it  is  not  generally  completed  till  d^^ 
latter  part  of  November,  or  in  some  mild  seasons  until  the  b^* 
ginning  of  December.     Fine  weather  not  only  ensures  the  safety 
of  the  crop,  but  allows  of  the  roots  being  laid  in  larger  lieajF^» 
and  in  great  measure  protects  the  land  from  the  injury  caused  Y^^ 
carting. 

On  heavy  lands,  ill  suited  for  sheep,  the  whole  of  the  tamr^ 
Top  is  drawn  for  stall-feeding;  but  on  light  sheep  farms,  tl^^ 
i,eneral  and  best  plan  is  to  remove  about  one-fourth  or  one-fiftl^ 
•ccording  to  the  crop,  taking  five  rows  and  leaving  fifteen  C^ 
wenty,  or  doubling  these  numbers.  By  this  means  the  whoV-  * 
^t  the  land  is  folded  regularly,  and  turnips  enough  for  the  cattB- ' 
'^'    irocured  without  exhausting  the  land. 

"he    turnips    required    for    immediate    consumption    in   tl^- 

ciivis    should    be    drawn    off,    well    cleaned    and    topped,    th^^ 

'»rted  and  stored   in  houses  or  sheds  about  the  latter  part  ^^ 

October.     If  the  sheds  be  open,  they  should  be  covered  wi^*^ 

'"^'"  to  protect  them  from  the  frost.     All  the  turnips  that  are    * 

'^"«umed  in  the  yards  should  be  carried  home  and  secnn^^ 

lo  che  frost  sets  in ;  therefore,  where  there  is  not  gufficie?*' 

..    *  '^r'^m       Viov  TnoT-     ■»<»    Iron*     "o   y    ^r<*ll    ^n    largrf*    HeapS.   OO  tTXX  ' 
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b  side  of  walls  or  buildings,  care  being  taken  in  the  latter 
that  there  is  troughing  to  protect  the  heap  from  the  dripping 
s.  The  base  wall  is  formed  by  two  rows  of  hurdles,  set  about 
Bt  apart,  the  space  between  them  being  well  stuffed  with 
5y-straw  or  some  .short  pulse  to  keep  out  the  frost.  The 
ips  are  laid  up  to  the  top  of  the  hurdles  and  piled  up  against 
wall,  the  heap  being  covered  with  a  thick  coat  of  straw  from 
lurdles  to  the  top  of  the  slope. 

his  winter  about  100  loads,  carted  in  fine  weather,  and  laid 
igainst  a  barn  in  this  way,  kept  in  capital  condition,  and 
B  was  not  a  bushel  of  decayed  turnips  in  the  whole  heap. 
J  a  good  plan  to  put  a  little  straw  at  the  bottom  of  the  heap, 
eep  the  roots  from  the  ground.  Another  plan  is  to  lay  them 
n  long  heaps  of  a  triangular  shape,  about  8  feet  wide  at  the 
f  and  6    feet   high,  covering   them    over    first  with   straw, 

then  with  a  slight  layer  of  earth,  but  leaving  the  ridge 
lout  any  earth  on. 

Hien  stored  in  either  of  the  above  ways,  the  turnips  should 
leaned,  and  the  crown  or  neck  cut  off  close  to  the  turnip,  so 
)  prevent  their  sprouting ;  if  not  thus  treated  they  will  begin 
^tate,  which  causes  them  to  heat  and  decay  very  quickly. 
y  will  keep  good  till  the  end  of  February  when  properly 
kI.      If  it   is  require<l  to    keep  them  till  March    or  -^pril, 

should  be  laid  up  in  heaps  from  15  to  20  yards  long,  about 
?t  high  and  3i  feet  wide  at  the  base,  tapering  to  the  top, 
covered  with  earth  as  a  protection  from  the  frost :  the  tops 
is  case  are  cut  off,  but  the  roots  and  earth  hanging  to  them 
>n. 

tie  cleaning  the  turnips  for  carting  home  is  done  by  women, 
cost  of  4^.  or  bs.  per  acre,  or  by  a  gang  of  children,  having 
in  to  superintend  them.  For  this  purpose  they  use  a  knife  or 
•per,  with  which  they  remove  all  the  earth  from  the  turnip 
cut  off  the  tops,  throwing  the  roots  in  heaps  'ready  for 
ng,  as  they  are  cleaned.      All  that  are  left  in  heaps  in  the 

at  night  should  be  covered  up  with  the  leaves,  lo  protect 
I  from  the  weather. 

he  cost  of  filling  into  carts  for  carrying  home  would  be  about 
ler  acre. 

umips  are  stored  in  a  variety  of  ways  for  consumption  in  the 
.  Wlien  they  are  to  be  cut  for  sheep,  they  should  be  laid  in 
»s  of  about  30  bushels,  with  a  little  haulm  or  straw  put  on, 
over  this  a  covering  of  earth ;  a  little  piece  of  straw  being 
uncovered  at  the  top  to  let  any  heat  escape.  All  that  are 
aded  for  use  before  the  end  of  January  should  be  cleaned  and 
leares  cut  off  before  they  are  heaped  up ;  but  those  for  later 
bg  should  be  laid  in  heaps  of  about  10  or  12  bushels  without 
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being  cleaned,  as  the  earth  thus  left  on  tends  to  keep  then 
fresher  and  in  better  condition.  No  straw  is  then  used,  a  coveriD] 
of  4  or  5  inches  of  earth  alone  being  required. 

The  work  of  cleaning  and  throwing  into  heaps  of  about  3 
bushels  ready  for  covering  up  is  done  by  women  and  childrei 
at  a  cost  of  from  4*.  to  5^.  per  acre.  The  covering  up  wi 
straw  or  haulm  and  earthing  over  will  cost  about  \s.  6d*  per  ad 
Those  that  are  heaped  without  being  cleaned  will  cost  abo 
If.  6d,  per  acre  to  pull  up  and  throw  in  heaps,  and  about  2«.  p 
acre  to  cover  over  with  earth. 

Another  plan  of  storing  turnips  is  to  lay  them  in  a  furrow  ai 
plough  them  in.  This  is  done  by  ploughing  out  two  deep  b 
rows  up  the  centre  of  eight  rows,  the  two  centre  rows  being  ft 
pulled  and  laid  aside ;  the  turnips  are  then  pulled  up  by  t 
children  and  handed  to  a  man  (who  stands  between  thei 
to  be  placed  in  the  furrow  tops  upwards;  another  {uirow 
then  turned  on  to  them  on  each  side  of  the  row,  covering  thi 
up  to  the  necks :  2^.  6d.  an  acre  will  be  a  fair  price  for  pulli 
and  placing  in  the  furrows.  Turnips  will  stand  almost  a 
amount  of  frost  when  stored  in  this  way,  and  are  much  bet 
than  those  left  in  the  ground,  even  if  they  have  escaped  the  &o 
besides  they  do  not  draw  the  land. 

Another  plan  is  to  pack  the  turnips  in  round  patches,  putti 
three  or  four  loads  in  each  patch.  This  is  done  by  beginning 
the  centre  to  set  them  up  with  the  tops  uppermost,  packi 
them  close  to  each  other  till  the  patch  is  the  required  size,  1 
leaves  and  all  the  soil  hanging  to  the  roots  being  left  on;  1 
outside  row  should  be  covered  up  to  the  neck  with  earth,  and 
very  severe  weather  a  little  straw  should  be  thrown  over  the  t< 
This  plan  is  best  adapted  for  storing  roots  on  the  stubble-laz 
for  spring  consumption,  so  that  the  turnip-land  can  be  got  rea 
for  the  barley  crop. 

Mangold. 

The  general  time  for  storing  this  crop  is  the  latter  part 
October  or  the  beginning  of  November,  according  to  the  seasi 
If  left  later  they  are  liable  to  be  injured  by  the  frost. 

In  taking  up  the  crop  the  roots  should  be  pulled  up— o 
being  taken  not  to  bruise  them  by  kicking  them  up— the  lea' 
cut  or  twisted  off,  and  the  roots  either  thrown  in  heaps  or  load 
at  once  into  carts.  Twisting  the  leaves  ofiF  is  much  better  tl 
cutting  them  off,  as  the  mangold  are  liable  to  get  injured  by  1 
careless  use  of  the  knife ;  if  the  crown  is  cut,  they  very  ofl 
decay. 

Mangold  left  in  the  ground  will  stand  a  frost,  if  not  very  seve 
as  their  leaves  protect  them ;  but  when  they  are  pulled  a  vi 


Storing  TumipSj  Mangold,  Potatoes,  and  Carrots.       361 

little  frost  will  injure  them,  therefore  all  the  heaps  left  in  the 
field  at  night  should  be  covered  up  with  the  leaves. 

They  are  best  stored  in  long  heaps  of  a  triangular  shape,  about 

6  feet  wide  at  the  base  and  4  feet  high.     These  heaps  should 

'deceive  an  even  coat  of  haulm  or  straw,  about  12  inches  thick,  and 

about  three  or  four  days  afterwards  they  should  have  a  covering 

of  earth  of  about  8  or  10  inches  thick,  taken  from  a  trench  made 

on   either  side :  bunches  of  straw  should  be  left,  about  4  feet 

•part,  sticking  out  at  the  top  of  the  ridge  to  let  out  the  heat     If 

^Jb  precaution  is  not  taken,  the   roots  will  often  decay  from 

heating. 

I^ese  heaps,  or  clamps  as  they  are  sometimes  called,  should 
"®  placed  in  some  convenient  spot  close  to  the  yards,  and  those 
"^at  are  to  be  consumed  in  the  field  by  sheep  should  be  placed 
^^  the  headland  of  the  field  where  rye-grass,  rye,  and  tares,  or 
^me  other  spring  feed  is  so^n.  This  will  save  much  labour  * 
^^  carting  them  a  second  time. 

The  wringing  the  tops  off  and  throwing  the  roots  in  heaps 

ready  for  carting  is  sometimes  done  by  day-work  with  children, 

"*ving  a  man  to  superintend  them,  at  a  cost  of  As.  6d.  per  acre ; 

the   filling  into  carts  and  clamping  will  cost  from  2^.  to  2*.  6rf. 

per   acre.     When  the  work  is  done  entirely  by  men,  it  may  be 

^ken  as  piece-work  at  &s.  or  6s.  6d.  per  acre,  according  to  the 

^op  ;  this  includes  pulling  and  wringing  the  tops  off,  and  filling 

into  carts.     The  horse  is,  in  this  case,  led  up  the  centre  of  each 

SIX  rows,  so  that  the  wheels  will  span  the  two  centre  rows ;  three 

^en    follow    each  cart,   taking  two    rows  each ;  one  man  will 

clainp  (or  stack)  them  as  fast  as  six  men  can  top  and  fill.     The 

Cost  of  horse-labour  will  depend  upon  the  distance  the  roots  are 

Carried ;  one-horse  carts  should  always  be  used,  if  possible,  as 

there  is  no  loss  of  time  in  changing  the  trace-horse ;  boys  are 

generally  employed  to  drive  away.     The  covering  with  earth,  if 

^one  by  piece-work,  costs  IQd.  to  Is.  per  rod  in  length — that  is, 

w  digging  the  earth  and  covering  up ;  but  the  cheaper  plan  is 

^  plough  about  ei^ht  furrows  on  each  side  the  clamp  as  deep  as 

Possible,  turning  them  to  the  heap  ;  the  furrows  are  then  laid  on 

^^t  a  fork  or  spade,  and  the  loose  moulds  put  on  with  a  shovel 

^  fill  up  the  spaces  left  by  the  clods ;  this  will  cover  each  side 

?*  ^he  heap  within  about  two  feet  of  the  top  ;  they  should  be  left 

jl^  ^Ixis  state  for  a  few  days  to  let  out  the  heat,  then  a  few  more 

^^^Ws  should  be  ploughed  in  the  bottom  of  the  trenches,  and 

^^Wn   on   to    complete   the    covering  to  the  top — bunches  of 

r    ^^  or  haulm  being  still  feft  at  intervals,  as  before  mentioned, 

^^entilation. 
|L^te  heaps  should  be  partially  uncovered  in  March,  about  two 
^^  of  earth  being  taken  off  the  top,  and  at  intervals  of  four  or 
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five  yards  a  space  four  feet  wide  should  be  uncovered  down  to 
the  bottom ;  this  is  done  to  let  out  the  heat  caused  about  Ak 
time  by  the  sprouting  pf  the  roots :  if  this  heat  cannot  escape^ 
they  will  soon  decay.     Mangold  so  stored  will  keep  till  July.  ^ 

Potatoes. 

The  middle  or  end  of  October  is  the  time  for  harvesting  dui 
crop,  except  the  early  sorts,  which  are  begun  in  the  latter  part  of 
September,  and  are  taken  up  as  required  to  supply  the  demand. 
As  soon  as  the  haulm  has  withered  and  begun  to  decay,  the  xooti 
may  be  taken  up  and  placed  in  houses,  being  laid  in  heaps,  with 
straw  or  boards  between  them  to  separate  the  different  sorts. 

The  first  part  of  the  process  is,  to  pull  up  by  hand  tbe 
whole  of  the  haulm  or  stalks,  and  lay  them  in  bundles  on 
the  ground  ready  for  burning,  or  carting  into  the  yards ;  any 
potatoes  that  come  up  on  the  stems  may  be  shaken  off  and  left 
upon  the  ground  ;  by  this  means,  the  land  is  cleared  ready  for 
the  diggers  to  follow.  Each  digger  with  his  fork  takes  one 
ridge,  women  and  children  act  as  pickers. 

Potatoes  are  also  ploughed  out  with  a  double  mould-board 
plough,  every  other  row  being  done  alternately,  so  as  to  pterait 
covering  up  with  the  plough.  After  all  the  ridges  have  been 
ploughed,  and  the  potatoes  picked  up,  a  light  harrow  is  paved 
over  the  field,  to  bring  any  that  may  be  left  to  the  suiiace,  lO 
that  they  may  be  found  by  the  pickers. 

The  work,  if  done  entirely  by  hand — that  is,  the  meie  Tailing 
the  potatoes  with  forks,  and  the  women  and  children  picking 
them  up  and  putting  them  into  sacks  or  carts- — will  cxMt  fio^ 
2I5.  to  24*.  per  acre ;  but  with  the  double  plough  the  work  i* 
much   facilitated,    and   its    cost   reduced.     The  ploughing  w^^ 
come  to  from  4s.  or  55.,  and  the  picking  to  65.  or  7*.  per  acre ;  ^ 
that  the  entire  cost  is  reduced  by  more  than  half. 

The  two  evils  to  guard  against  in  storing  potatoes  (as  in  otb^ 
v^ot-crops)  are  fermentation  and  premature  germination.  If  t^^ 
Lormer  takes  place,  the  tubers  very  soon  decay ;  and  if  the  latt^^ 
:hcy  not  only  lose  much  of  their  goodness  as  food,  but  a^^ 
veakened  for  use  as  sets,  since  all  the  shoots  have  to  be  biok^ 
■fF  before  plantinji:.  To  prevent  this,  it  is  of  the  utmost  in^ 
^>(>rtance  to  have  the  tubers  perfectly  dry  before  they  are  stor^ 
"'^''  the  winter. 

^^erefore,  in  the  first  place,  fine  weather  should  be  select^^ 
H^  work  ;  when  taken  up,  they  should  be  put  into  she  -^ 

and  left  for  two  or  three  days,  then  turned  over  aC^ 

luiall  or  unso"'"'l  roots  being  picked  out  for  the 

H  Pni"»eo    polo^^fof;      \r\A    |»#»»orv'*'l    fivr    Sffle    J*Houl'^     whcU 
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rly  dry,  be  taken  to  the  pits,  where  they  are  to  be  kept  for  the 
nter. 

These  pits  or  ^^  pies,"  as  they  are  sometimes  called,  are  made 
removing  all  the  top-soil  to  the  depth  of  about  a  spit  and 
balf :  some  good  dry  wheat-straw  is  then  laid  in  the  bottom, 
id  at  the  side,  and  the  potatoes  are  then  put  in,  and  are  heaped 
)  above  the  surface,  as  high  as  they  will  lie,  so  as  to  make  the 
ies  as  nearly  upright  as  possible,  the  pressure  of  the  earth 
dng  thus  diminished ;  a  thick  coat  of  well-drawn  dry  wheat- 
raw  is  then  laid  over  them,  and  on  this  is  placed  a  complete 
ivering  of  earth  about  six  inches  thick.  From  two  to  three 
»ns  will  be  sufficient  to  put  into  each  pit.  On  clay-lands  the 
3ap8  are  generally  placed  on  the  surface  for  the  sake  of  dry- 

Some  persons  prefer  storing  the  potatoes  in  houses  made 
itirely  for  the  purpose.     Doubtless  diis  is  the  best  plan  where 

can  be  Tlone,  as  the  store  can  be  looked  over  at  any  time  during 
le  winter,  when  the  shoots  that  have  begun  to  sprout  may  be 
ibbed  off,  and  decayed  tubers  may  be  removed. 

Carrots. 

Carrots  are  usually  harvested  in  the  beginning  of  November ; 
ry  weather  being  selected  for  the  work.  They  are  usually 
fted  by  men  or  women,  with  a  fork  or  spoon-shaped  spade  light 
iough  to  be  used  with  one  hand,  so  that  the  other  hand  may 
J  applied  to  the  tops  of  the  carrots.  Great  care  should  be 
ken  to  prevent  the  roots  breaking  oflF  in  the  ground :  when 
ised  they  are  laid  in  rows  far  enough  apart  to  allow  a  cart  to 
188  between  them,  and  the  tops  are  cut  or  twisted  oflF  by  children, 
hey  should  be  left  in  the  field  a  few  hours  to  dry  before 
;ing  carted  home,  where  they  should  be  laid  in  long  heaps 
)out  3J  feet  wide  at  the  base  and  2J  feet  high,  which,  like  the 
angold  store,  should  taper  to  the  top,  and  receive  a  covering  of 
raw  and  earth.  • 

In  spring  the  heaps  of  unconsumed  carrots  should  be  looked 
rer,  the  decayed  roots  picked  out,  and  the  shoots  rubbed  from 
le  sound  ones ;  if  they  are  required  for  late  use,  the  crown 
lould  be  cut  off  completely.  After  being  looked  over,  the 
)ots  are  heaped  as  before,  but  only  covered  with  straw.  Carrots 
re  also  stored  in  sheds,  and  covered  over  with  straw.  The 
jst  of  taking  up  carrots  varies  very  much,  according  to  the 
lode  in  which  diey  are  grown ;  the  old  plan  was  to  sow  them 
roadcast,  but  they  are  now  commonly  drilled,  and  the  carrots 
Be  readily  forked  up  when  in  rows. 

For  a  crop  sown  broadcast  the  cost  of  taking  up,  topping. 
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and  laying  in  rows,  would  be  from  18^.  to  20^.,  bat  when  drilled 
about  13^.  per  acre ;  the  filling  into  carts  is  generally  done  bf 
day-work  at  a  cost  of  3^.  per  acre,  the  unloading  and  stacking  in 
heaps  at  about  I5.  per  acre.  When  stored  in  sheds  the  cost  of 
stacking  would  not  be  so  much ;  covering  the  heaps  with 
straw  and  earth  will  cost  about  bd.  per  rod  if  the  heaps  be 
ploughed  round  the  same  as  for  mangold. 


XIX.— TAe  Improved  Construction  of  Stables.     By  P.  R  Frerb. 

The  Commission  appointed  to  consider  the  improvement  of  our    i 
Barracks  and  Hospitals  has  this  year  published  a  Report  on  the 
Ventilation  of  Cavalry  Stables,  which  contains  suggestions  diat 
may  be  profitable  to  the  Agricultural  community.       ,  , 

As  formerly  disregard,  if  not  wilful  neglefct,  of  the  sanitaij 
requirements  of  the  horse  was,  perhaps,  displayed  in  its  strongeit 
colours  under   military  routine,  so  the  influence   of  systematic 
management  in  our  army  may  now  lead  the  way  in  the  path  of ' 
improvement. 

The  old  rule  for  the  construction  of  cavalry  barracks  seemi  tD 
have  been  that  the  men  should  be  housed  over  the  horses;  the 
buildings  were  erected  in  solid  blocks,  the  longer  front  being 
made  up  of  the  ends  of  the  several  adjacent  stables ;  the  party- 
walls — the  roofs,  with  their  ridges  and  gutters — and  also  tifci  line 
of  stalls,  all  ran  transversely  to  a  width  of  about  45  feet ;  10  that 
some  eight  stalls  were  placed  in  a  row,  of  which  the  two  ontff 
alone  derived  air  and  light  directly  from  the  window  placed  •* 
either  end  of  each  compartment.     The  rooms  above  hinderei 
ventilation  through  the  roof,  and   air-shafts,  if  adopted  at  aJ^> 
offered  but  an  imperfect  remedy.     The  horses  generally  stood  ^ 
a  double  row,  heel  to  heel,  with  a  single  path  up  the  centre. 

Farm-stables  half  a  century  old  often  exhibit  the  same  fC^ 
ciples  -of  construction,  roof-ventilation  being  in  them  qt^^ 
nepflected,  even  if  the  building  has  only  one  story.  . 

The  defects  of  this  arrangement  are  clearly  indicated  by 
following  recommendations  of  the  Commission : — 

1.  That  the  old  transverse  arrangement  of  stable  be  disc  ^ 
tinned. 

2.  That  in  future  all  troop-stables  be  built  with  open  roo6  ^^ 
ridge- ventilation  from  end  to  end.         *  _ 

3.  That  the  roofs  be  partially  and  sufficiently  glazed,  to  afl-  "^ 
plenty  of  light. 

4.  Tliat  in  so  far  as  concerns  facility  of  ventilation  and  sujb^ 
vision  the  open-roofed  stable,  having  a  central  passage  14  le^*  * 
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idth  between  the  stalls,  is  preferable  to  the  open-roofed  stable 
itli  a  centre  division-wall,  and  two  passages  each  of  half  that 
idth. 

5.  That  besides  ridge-ventilation  and  light,  each  stall  should 
e  provided  with  a  swing  window  over  the  horse,  and  a  row  of 
^rforated  bricks  should  be  carried  round  the  stable  under  the  eaves. 

6.  That  each  stall  should  have  a  supply  of  fresh  air  introduced 
n  the  space  between  the  stalls,  about  six  inches  from  the  ground^ 
hrough  perforated  bricks. 

7.  That  improved  impervious  paving  be  introduced. 

8.  That  all  drainage  within  the  stable  be  carried  away  in 
(hallow  impervious  open  drains  by  a  rapid  slope  to  the  outside 
rf  the  stable.  Covered  drains  and  cess-pite  within  stables  or 
near  the  stable-walls  being  discontinued. 

In  order  that  these  principles  of  construction  may  be  better 
understood,  the  model-plan  given  on  the  next  page  accompanies 
the  Report. 

A  few  remarks,  chiefly  taken  from  the  body  of  the  Report, 
will  further  explain  this  subject 

Recommendation  No.  2.  As  to  the  open  roof.  Since  no 
suggestion  is  made  as  to  the  covering  of  the  roof  with  slate  or 
otherwise,  the  question  of  partially  lining  or  ceiling  between  the 
rafters  is  not  touched  upon ;  the  Report  is  in  this  respect  some- 
what defective. 

No.  3.  It  is  suggested  that  the  light  be  admitted  on  the 
lorthern  side  of  the  ridge. 

No.  4.  The  farmer  is  often  peculiarly  circumstanced  as  to  the 
contour  of  his  buildings,  which  are  designed  not  only  to  house 
iertadn  animals,  but  to  form  enclosures  for  others  which  run 
oose  in  yards ;  moreover,  his  team  is  differently  organized  from 
;he  cavalry  troopy  and  the  less  each  set  of  carters  and  horses  is 
interfered  with  the  better.  In  neither  respect  will  the  double  row 
jf  stalls  generally  suit  his  purpose.  Such  an  arrangement  gene- 
rally economises  walls,  but  necessitates  a  more  costly,  because 
broader,  roof. 

No.  5.  The  Report  further  suggests  that  an  improved  air-brick, 
"  with  a  louver  to  throw  the  air  upwards,"  is  a  desideratum 
in  stable-ventilation  for  the  course  placed  under  the  eaves;  on 
the  other  hand,  the  air-bricks-  inserted  just  above  the  ground- 
level  should  throw  the  air-current  downwards  to  the  floor. 
Whether  these  air-bricks  be  made  of  iron  or  of  brick-earth, 
the  trade  will,  no  doubt,  with  a  little  encouragement  readily  meet 
this  requirement 

No.  6.  It  is  elsewhere  stated  that  the  area  of  the  holes  which 
idmit  fresh  air  in  the  space  between  the  stalls  above  the  floor 
dumld  be  equal  to  that  of  two  or  three  ordinary  air-bricks. 
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No.  7.  The  question  of  paving  involves  the  following  prin- 
ciples : — 

Paving  should  wear  well,  not  become  slippery ;  be  watertight ; 
be  easily  cleansed. 

No.  8.  The  objection  to  cess-pits  extends  to  all  sewers  or 
covered  drains  within  stables,  which  are  merely  cess-pits  of 
another  form. 

The  drains,  like  the  stable  floors,  should  be  impervious  to 
moisture.  Cobble-stones  and  paving-stones  should  never  be  used 
for  forming  stable-gutters;  these  should  be  made  of  smooth 
material,  with  as  few  joints  as  possible,  carefully  laid,  having  a 
shallow  saucer-shaped  section,  and  with  as  rapid  an  incline  as  it 
18  possible  to  obtain 

These  gutters  should  discharge  into  an  underground-drain 
(which  should  be  a  drain-pipe),  at  a  distance  of  at  least  12  feet 
from  the  stable-wall.  As  the  surface-drains  always  receive  a 
considerable  quantity  of  dung,  besides  urine  and  water,  it 
would  be  advantageous  to  provide  a  trap  at  the  openings  of  the 
underground-drain  to  prevent  effluvia  returning,  and  to  avoid 
stoppages. 

To  tnend  old  Stables, — Besides  the  directions  here  given  for 
the  erection  of  new  buildings,  the  Report  offers  suggestions  for 
the  improvement  of  existing  stables.  Those  arranged  on  the  old 
transverse  construction  should  have  shafts  for  the  removal  of  foul 
air  carried  from  the  ceiling  to  above  the  roof.  The  middle  of 
the  length  of  the  stable  is  the  best  place  for  such  shafts,  although 
the  corners  may  be  more  ready  of  access.  "  Their  conjoint  area 
should  be  equal  to  18  square  inches  per  horse  at  the  least." 

Fresh  air  may  be  admitted  by  openings  close  to  the  ceiling 

ExiiJanailoH  of  the  Plan. 

Tho  plan  is  that  of  a  stable  for  48  hurses  under  a  single  roof.  The  interior 
leri;zth  of  the  buildin<^  is  143  feet  8  inches,  and  the  breadth  33  feet.  The 
heiirht  of  the  side-walls  to  the  spring  of  the  roof  is  12  feet,  and  the  total  height 
is  'JO  feet  r>  inches.  Each  horse  will  thus  have  1G05  cubic  feet  and  about 
100  sujierficial  feet  of  space.  There  ic  a  door  opening  in  halves  and  two 
u-iudows  at  each  opi»osile  end,  and  a  door  opening  in  halves  on  each  opjxjsitc 
sid(\  The  stalls  are  of  the  usual  width  of  5  feet  6  inches,  and  there  is  a 
central  passage  14  feet  wide  Inxtween  the  opi>osite  stalls. 

This  stable  is  ventilated  by  a  louver  16  inches  wide  carried  from  end  to  end 
of  the  roof,  aftbrding  about  4  square  feet  of  ventilating  outlet  for  each  horse. 

To  ensure  a  continuous  movement  of  the  air  in  the  stable  at  all  times,  a 
course  of  air-bricks  is  earned  roimd  at  the  eaves  ;  the  whole  affording  a  fresh- 
air  inlet  of  one  scpiarc  f(X)t  per  horse,  and  an  open  space  is  left  under  all  the 
doore  for  the  same  object.  When  a  larger  amount  of  ventilation  is  required, 
it  can  be  afforded  by  opening  a  suflicient  number  of  swing  windows,  of  which 
cn0  w  provided  for  each  stalL  These  windows  are  3  feet  3  inches  high,  by 
2  leet  6  inches  wide.  To  ensure  a  movement  of  the  air  near  the  horse's  head 
whui  he  is  lying  down,  an  air-brick  is  introduced  between  every  two  stalls. 

2  D  2 
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at  each  end  of  the  stable.  Each  shaft  or  inlet  should  be  pro- 
vided with  a  louver  or  "  spreader  "  within  the  stable,  to  prevent 
occasional  down-draughts.  As  many  air-bricks  as  possible  should 
be  introduced  at  the  ends,  close  to  the  ceiling. 

To  supply  air  to  the  horses  while  lying  down,  a  hollow  iron- 
shaft  may  be  carried  all  the  way  across  the  stable,  from  outside 
to  outside,  under  the  cribs,  so  as  to  fit  into  the  angle  made  by 
the  transverse  wall  and  the  floor.  In  this  shaft  holes  will  be 
made  at  the  comer  of  each  stall.  This  arrangement  will  be 
available  when  horses  stand  in  double  rows,  heel  to  heel ;  it  may 
be  adjusted  also  to  other  plans. 

When  it  is  in  contemplation  to  provide  stable  accommodation 
for  cart-horses  in  stalls  amounting  to  100  square  feet  superficial 
and  1600  cubic  feet  for  each  horse, the  question  arises — whether  a 
single  step  further  would  not  servicoably  provide  each  horse 
with  a  box?  With  judicious  management  and  a  moderate 
supply  of  straw,  the  utmost  comfort  of  the  horse  may  thus  be 
combined  with  the  best  economy  of  manure. 

When  I  last  visited  Mr.  Lawes's  farm  at  Rothamsted,  the  cart- 
stabling  struck  me  as  almost  perfect,  though  obtained  by  the 
conversion  of  a  wide,  old,  boarded  cart-lodge  into  horse-boxes  in 
a  homely  style,  and  at  very  moderate  expense. 

These  boxes,  10  in  number,  form  a  double  row,  with  a  raised 
walk  4  feet  6  inches  wide  down  the  centre.  A  shed  at  one  end 
acts  as  a  store  for  hay  and  straw,  and  likewise  holds  the  chief 
part  of  the  harness ;  the  rest  is  suspended  in  the  stalls.  Stout 
iron  rods  are  used  for  the  sides  of  the  boxes ;  the  wooden  pillars, 
which  form  two  comers  of  each  box  and  range  along  the  central 
path  on  cither  hand,  afford  a  great  stay  and  support  to  the  old 
defective  roof ;  each  horse  has  his  own  rough  door  opening 
to  the  outside,  so  that  he  never  disturbs  his  neighbours.  The 
building  is  detached  from  the  yards,  so  that  one  objection  con- 
nected with  stables  opening  inwards  on  farm>premises  does  no^ 
here  arise ;  viz.,  the  horses  when  they  {tq  in  and  out  for  work  or 
water  do  not  disturb  any  other  stock  in  the  yard.  There  tf 
louver  boarding  over  each  door,  and  when  the  horses  are  at  work 
the  doors  are  set  open  and  the  building  is  thoroughly  aired. 
The  litter  on  the  top  was  clean,  the  air  sweet,  without  a  trace  of 
immoniacal  gases  ;  yet,  when  Mr.  Lawes  called  for  a  fork  a^d 
•tirred  the  bedding  from  beneath,  a  moist  mass  appeared  reeking 
r/ith  the  richest  vapours. 

I  have  seen  of  late  spacious  costly  halls  foy  stabling  cart-nagSj 
•'here  neither  the  ventilation,  the  standing,  nor  the  appliances  for 
•'*»king  and  reproving  manure  were  half  as  satisfactory  as  tbo*^ 
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— A  Description  of  the  Works  for  Reclaiming  and  Marling 
'ts  of  the  late  Forest  of  Delamere^  in  the  County  of  Cheshire. 
Richard  B.  Grantham,  Civil  Engineer  and  F.G.S. 

woodland  is  situated  between  the  towns  of  Chester  and 
iwich,  being  distant  about  ten  miles  from  the  former  and 

miles  from  the  latter.     The  turnpike-road  between  the  two 
\  runs  through  the  property. 

e  estate  contains  4023  acres,  in  the  possession  of  the  Crown 
>od]and,  beside  Old  and  New  Pale  Farms,  containing  in  all 
.cres,  which  were  reclaimed  and  brought  into  cultivation  at 
itter  end  of  last  century,  under  a  lease  from  the  Crown, 
e  entire  district  belongs  geologically  to  the  new  red  sand- 
formation,  and  the  forest  is  on  the  white  sandstone  (Keiiper) 
ed  marl  strata  of  that  formation. 

e  following  is  an  extract  from  the,  memoir  attached  to  the 
ance  map,  which  is  geologically  coloured : — 

I  Longley  Hill  the  beds  dip  east  at  9°,  and  in  the  valley,  which  is 
Ably  straight,  there  is  a  fault  with  a  slight  down-throw  on  the  west, 
changes  the  dip.  On  the  top  of  the  liill  at  Heald  there  is  a  small  out- 
red  marl  shown  in  some  marl-pits,  the  dip  being  west  at  4**,  Beyond 
e  beds  roll  over  and  dip  towards  the  base  of  Eddisbury  Hill,  bringing  in 
.  marl,  which  may  be  seen  in  some  pits  close  to  the  fault,  which  ranges 
md  south  along  the  western  base  of  the  hill.  This  fault  produces  a  very 
I  feature,  aiul  has  a  down-throw  on  the  west  of  about  400  feet, 
disbury  Hill  reaches  an  elevation  of  583  feet,  and  from  its  summit  a 
tie  view  may  be  obtained  of  tlie  Delamere  Hills  to  the  north,  and  of  tho 
I  plains  which  extend  eastward  and  northwanls  from  its  base.  The  top 
liill  is  com|)Ose<l  of  flags  and  shales  belonging  to  the  highest  beds  of  tho 
stories.  The  dip  is  east  at  12°,  and  the  red  marl  is  brought  in  by  a 
vest  fault,  which  traverses  the  centre  of  the  hill  west  of  the  camp. 
should  be  stated  that  the  greater  portion  of  the  Cheshire  plain  is  deeply 
read  with  drift,  which  renders  the  geology  very  obscure."* 

e  marl  lies  in  detached  spots,  and  in  one  part  forms  a  long 

stretching  towards  Honslough,  at  the  northern  extremity  of 

•rest. 

e  irregular  distorted  nature  of  the  beds  (as  well  as  the  faults) 

;  how  great  wore  the  forces  by  which  the  disruption  was 

^d. 

is  irregularity  is  in  some  degree  an  advantage  to  the  estate, 

ne  of  the  marl  beds  have  thereby  been  rendered  more  easy 

:ess. 

e  surface  soil  of  the   estate  consists  of  gravel    and  sand, 

ite,  and   mixed  with  occasional   beds  of  peat.     The  crop 

it  consisted  chiefly  of  oak,  the  residue  being  Scotch  fir  and 

le  Blarl  Beds  are  shown  on  the  map  accompanying  this  paper  by  broken 
f;    The  FaiUts  are  shown  by  strong  dotted  line  (see  reference  on  map). 
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larch,  the  whole  of  which  was  planted  under 
the  following'  circumstances: — ^By  the  Act 
52  Geo.  Hi.,  c.  136,  passed  in  the  yetr 
1812,  at  which  date  there  was  a  genenl 
feeling  of  alarm  at  the  prospect  of  the  failnie 
in  the  supply  of  timber  for  the  navy,  ihc 
Commissioners  of  Woods  were  required  to 
keep  this  estate  (exclusive  of  the  Old  and 
New  P«ale  Farms  before  referred  to)  as  a 
nursery  for  wood  and  timber  only,  and  for 
no  other  purpose  whatever.  Nearly  tw(^ 
thirds  of  the  estate  were  planted  in  pnno- 
ance  of  the  directions  contained  in  that  Act, 
but  a  considerable  portion  of  the  young  crop 
did  not  thrive,  and  the  Commissioners  oi 
Woods,  in  charge  of  the  Royal  forests  and 
plantations,  came  to  the  conclusion  tha^ 
much  of  the  land  might  be  profitably  covr 
verted  into  farms ;  and  in  1856  an  Act  w^ 
obtained  to  empower  the  Commissioneis  ^ 
clear  the  land  and  to  let  it  upon  farmit^S 
leases. 

The  improvements  already  efiected  up^^ 
the  Old  and  New  Pale  Farms,  held  ftc^' 
the  Crown  under  lease,  were  a  guide  ^^ 
future  action,  and  the  portions  of  the  estc^^ 
that  were  least  fit  for  die  growth  of  timb:^ 
and  most  suited  for  the  application  of 
were  selected  for  clearing,  and  after  carel 
inquiries  had  been  made  as  to  the 
system  to  Ije  adopted,  the  Commissions^ 
directed  Mr.  Clutton  to  proceed  with  t^^ 
reclamation. 

Tlie  accompanying  map  shows  the  ext^^ 
and  limits  of  the  Crown  property,  both 
woodland  and  in  farms. 

I  now  proceed  to  describe  separately  t^^ 
works  executed  on  the  three  portions  of  t:^  -" 
woodland  recently  cleared,  and  let  for  cui-  ^ 
vation. 

First.  Ilonsloufjh, — The  northern  part  * 
an  allotment  of '  Castle  Hill,  called  H^:^'* 
slough,  containing  248  acres,  and  lying  ^ 
the  marl,  was  the  first  taken  in  hand:  *J^ 
whole  was  cleared,  grubbed,  trenched,  «».*^ 
marled.    This  land,  like  the  rest  of  the  esta^' 


d  chiefly  of  light  sandy  and  gravelly  soil,  with  tome  peat 
•bee  is  tolerably  level,  except  at  the  soath  end,  wKere  a 
in  a  low  valley  traverses  it  The  marl-pit  is  at  the 
r  north  part  of  the  land  (at  Waterloo  Gate),  as  shown  on 
).  Trial-shafts  and  borings  were  made  to  ascertain  the 
B  of  the  earth  overlying  the  marl,  techniciJly  caUed 
or  ^rid,"  which  was  foond  to  be  very  variable,  as  tibe 
iirface  of  the  marl  undulated  to  a  greater  extent  than  tliat 
ind  above  it 

le  first  commencement  of  the  operations  at  Honslongh  it 
med  advisable  that  the  woik  of  excavating,  carryii^,  and 
ig  the  marl  should  be  performed  by  contmct ;  the  work 
isequently  advertised,  several  tenders  were  received^  and 
ement  was  entered  into  at  the  price  of  8f  dl  per  cube 
d  a  commencement  was  made  in  February,  1860.  When, 
*,  the  contractor  had  brought  a  limited  qnanti^  of  rails, 
I,  ^horses,  &c.,  on  the  land,  and  had  marled  about  sixty 

became  apparent  that  he  could  not  continue  the  work  at 
ce.     The  contract  was  therefore  put  an  end  to,  and  the 
IS  proceeded  with  under  the  cha^  of  an  engineer  and 
endcnt,  by  whom  it  was  completed  in  December,  I860. 
modus  operandi  was   this: — ^The   fee  was  in   the  first 

carefully  removed  from  the  upper  surface  of  the  marl, 
lay  here  observe  that  it  was  subsequently  disposed  of  by 
irown  into  the  part  of  the  pit  from  which  the  marl  had 
cavated.     The  marl  having  been  laid  bare  and  opened, 

light  form,  fastened  upon  longitudinal  sleepers,  were 
o  the  pit  at  a  low  level,  so  as  to  arrive  at  the  bottom 
marl  bed.     The  average  depth  of  marl  was  from  10  to 

the  foe  above  it  varying  from  4  feet  to  5  feet,  or  about 
juarter  to  one-half  the  depth  of  the  marl.  The  marl  beds 
atifie<l  and  were  very  much  distorted,  as  shown  by  the 
.  section,  and  their  colour  varied  from  a  dark  red  to  that 
it  blue  slate : — 
following  is  an  analysis  of  an  average  sample   of  the 

tiire 1-96 

nic  matter  and  water  of  combination      2'52 

es  of  iron  and  alumina     14*21 

onatc  of  liiuc 8*65 

ncsia 1*39 

iphoric  acid         '36 

HI  and  soda        ' 1*91 

loUe  silicious  matter         C9*00 

railway  was  2  ft.  7  in.  gauge,  and  the  waggons,  made  on 
B  tipping  plan,  contained  about  1^  cube  yards  of  marl, 
jgfaed  about  1  ton  18  cwt.      The  waggons  upon  being 
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drawn  out  of  the  pit  by  horses  were  made  up  into  tniing  and 
drawn  away  upon  a  main  or  straight  road  to  a  certain  point  from 
which  branch  lines  diverged:  the  extreme  distance  to  be  tra- 
versed was  about  one  mile.  These  branch  lines  consisted  of  nils 
fastened  upon  wooden  sleepers  made  into  frames  about  14  feet  in 
length,  which  were  moved  by  two  men  or  a  horse  so  as  to  form . 
parallel  lines  at  such  intervals  as  the  prescribed  dressing  of  mail 
rendered  desirable. 

llie  waggons  being  tipped  on  either  side  of  the  rails,  and  a 
load  shot  down  at  an  interval  of  5  yards,  it  was  fouQd  that  by 
laying  the  branch  lines  12  yards  apart  a  dressing  of  about  130 
cube  yards  was  applied  to  each  acre.  The  marling  varied  in 
amount  from  100  to  180  cube  yards,  and  on  the  whole  an  average 
of  117  cube  yards  per  acre  was  spread.  On  steep  hill  sides  a 
windlass  was  used,  by  which  the  descending  full  waggons  drew 
up  the  empty  ones. 

The  total  quantity  of  marl  taken  out  and  spread  upon  the  248 
acres  was  29,000  cube  yards,  at  a  total  cost  of  1797/.,  being  at 
the  rate  of  14*87^.  per  cube  yard,  and  of  11,  4*.  llrf.  per  acie. 
This   estimate  includes  every  expense    of  marling,   except  Ae 
loss  !^or  depreciation  of  the  plant  and  .horses,  and  the  cost  A 
superintendence.     The  plant  in  use  on  Honslough  was  taken  np  . 
from  tlie  contractor,  and  consisted  of  about  1200  yards  of  laib 
and   planks,   30  waggons,  10  horses,  besides   barrows,  plankii 
carts,  &c.     The  land,  which  in  its  former  state  was  not  worth 
more  than  5^.  per  acre,  is  now  formed  into  one  farm,  and  lets  for 
1/.  IO5.  per  acre. 

The  farm  buildings  were  subsequently  constructed,  for  which, 
in  addition  to  the  above  rent,  interest  is  received  on  all  tiie 
outlay  required  above  500/. 

Second.  Longridge  and  Plovers  Moss, — It  was  next  determined 
to  clear,  trench,  and  marl  certain  portions  of  Longpddge  and 
Plovers  Moss;  but  the  position  and  quality  of  the  marl  bed, 
the  undulating  nature  of  the  ground,  the  great  extent  (800  acres) 
to  be  reclaimed  and  the  distance  to  be  traversed,  required  a 
difTercnt  system  of  management  The  surface-soil  is  of  the 
same  character  as  that  before  described,  but  peat  mosses  of  varied 
size,  on  which  Scotch  firs  are  still  left  growing  undisturbed, 
intervene. 

\Vith  the  view  of  completing  the  work  in  the  shortest  time  and 
in  the  most  economical  manner,  all  circumstances  being  taken 
into  consideration,  I  recommended  that  a  small  locomotive  of 
2  ft.  7  in.  gJiuge  should  bo  employed,  and  the  number  of  waggons 
increased  to  sixty.  The  best  line  for  the  railway  from  the  marl 
pit  was  selected  under  the  condition  that  it  must  be  central,  and 
be  available  for  all  parts  of  thi^se  lands ;  its  direction  and  gra« 


Reclaimxruji  part  of  Forest  of  Delamere.  373 

dients  are  shown  by  the  plan  and  section.  Stronger  rails  were 
procured  for  the  locomotive  line  than  had  hitherto  been  used 
for  the  moveable  roads,  and  they  were  fastened  on  longitudinal 
sleepers,  consisting  of  deal  planks  ;  the  line  was  formed  by  cut- 
tings and  embankments,  so  that  the  engine,  with  its  train  of 
waggons,  started  at  the  pit's  mouth  and  ran  as  far  as  was  con- 
venient to  the  several  points  from  which  moveable  rails  diverged, 
over  which  the  waggons  were  drawn  by  horses  to  distribute  the 
loads.  The  longest  distance  which  the  locomotive  ran  was  a 
mile  and  ^If,  and  the  horses  took  on  the  waggons  a  distance 
of  about  half  a  mile  further.  In  some  cases  the  moveable  rails 
had  to  traverse  the  sides  of  steep  slopes,  or  to  go  up  and  down 
ftharp  inclines  for  short  distances. 

When  one  part  was  marled,  the  main  road  was  taken  up  and 
laid  in  another  direction.  The  system,  as  before  practised  at 
Flonslough,  was  adopted  of  taking  out  the  marl  upon  the  moveable 
roads  and  tipping  it  in  heaps,  which  were  afterwards  spread. 

The  engine  drew  twelve  full  waggons,  weighing,  including 
herself,  about  33  tons,  up  the  incline  of  1  in  100,  at  the  rate  of 
four  to  five  miles  an  hour,  and  took  the  empty  ones  back  up 
1  in  77  at  six  to  eight  miles  an  hour.  (See  sections  E.  F.  H.  and 
F.G.) 

On  reference  to  the  plan  it  will  be  seen  that  the  marl  pit  lies 
at  some  distance  from  the  principal  part  of  the  land  to  be  marled 
at  E.  in  a  valley  at  tlie  cast  foot  of  Eddisbury  Hill,  and  forming 
part  of  Old  Pale  Farm.  The  marl  was  of  quite  a  different  charac- 
ter from  that  belorc  described,  and  had  the  appearance  of  dull 
red  clay.  It  differs  from  the  rock  beds  of  the  new  red  sandstone 
formation,  which  afford  the  marl  in  general  use  in  the  country, 
and  is  probably  derived  from  the  denudated  marl  beds  and 
conveyed  by  water  to  an  ancient  valley.  In  composition  it  does 
not  materially  differ  from  the  rock  beds,  as  the  following  table 
will  show : — 

Muisturc 1*55 

Oriranic  matter  uml  water  iu  comliiuiitioii       'Sr> 

Lime  5'7<» 

Magnesia ii'll 

Totash  and  soda  calciilatcil  as  chlorides  2*01 

Carbonic  acid  and  loss      7*71 

Insoluble  silicious  matter         OS'IS 

Oxides  of  iron  and  alumina  and  traces  of  phosphoric  acid    ..      IG'oo 

When  taken  out  upon  the  land  in  lumps  and  dried  by  exposure, 
It  laminates  like  thin  slate,  and  is  easily  mixed  with  the  soil 
by  ploughing  and  liarrowing.  The  pit  was  from  15  to  20  feet 
deep  below  the  ordinary  surface  of  the  land :  this  depth  includes 
the  bearing  or  fe(»  as  well  as  th(»  bed  of  the  marl,  the  latter  being 
from  12  to  15  feet  in  thickness  in  the  centre  or  deepest  part. 
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thinning  out  on  both  sides.  Tlie  fee  was  verj  carefully  taken  off 
tlic  surface  of  the  marl  and  thrown  back  into  the  place  from 
whence  the  marl  had  been  excavated.  ITie  waggon  roads  were 
laid  into  the  bottom  of  the  marl  bed,  which  rested  on  sand  and 
on  a  bed  of  large  water-worn  pebbles.  The  thickness  of  the  iiee 
was  moderate  and  uniform,  being  about  one-fourth  to  one-fifik  of 
that  of  the  marl. 

The  work  of  marling  commenced  in  Longridge  and  Plorcn 
Moss  early  in  March,  1861,  and  was  completed  at  the  end  of 
March,  1863,  a  period  of  exactly  twenty-five  months.  ,  The  woA 
proceeded  at  the  average  rate  of  about  32  acres  per  month ;  the 
largest  quantity  being  63  acres,  and  the  least  18  acres,  in  one 
month.  87,228  cubic  yards  of  marl  were  excavated  and  conr^od 
an  average  lead  of  two  miles,  and  the  quantity  spread  par  acre 
was  at  the  rate  of  about  110  cube  yards,  at  a  cost  of  78901,  being  ' 
at  the  rate  of  21*70rf.  per  cube  yard,  and  of  9/.  I85.  per  aae, 
exclusive  of  the  loss  upon  the  disposal  of  the  plant,  and  the  cost 
of  superintendence. 

The  following  table  gives  the  cost  of  each  portion  of  the  work 
per  cube  yard : — 

ricmoving  fee  and  excavating  marl         4*89 

Spreading  marl          1*32 

lionioving  materials  of,  and  making  railway,  laying  rails, 
repaiiing  and  removing  temporary  roads,  and  tii)ping  wag- 
gons         3*95 

G (IK Tal  work  at  the  marl-pits         3*60 

C^ir  pen  tors'  wages "50 

Blacksmiths*  wages '-W 

Fe<.^d  of  horses,  horsekcf'iTer«  and  drivers,  harness  and  roi"»airs 

to  ditto 4*01    " 

Kngiue,  including  driver,  cleaners,  fuel,  oil,  &c.,  and  repairs 

to  ditto 1-94 

Ticpairing  waggons  (materials)        '43 

Carting  materials  for  repairs "23 

Foremen,  &c.    ..      • '33 

The  plant  employed  on  this  portion  consisted  of  the  locomotive, 
11  horses,  CO  waggons,  2600  yards  of  engine  rails,  2500  yards  « 
moveable  rails,  barrows,  planks,  carts,  &c.  The  repairs  a^d 
renewals  were  all  executed  on  the  works,  and  were  charged  to 
ATarling,  as  will  be  seen  by  the  foregoing  table.  The  number  of 
men  and  boys  employed  was  about  seventy. 

At  the  conclusion  of  the  work  all  the  rails,  waggons,  locomO" 
tiv(»,  &c.,  were  removed  to  Organsdale  and  Primrose  Hill  alio*" 
ments,  which  will  be  next  described. 

The  whole  of  the  800  acres  in  Longridge  and  Plovers 
Moss  could  not  have  been  considered  worth  more  than  5#.  p**^ 
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lieirfDraier  state;  they  ore  nofw  let  in  one  fuin at  SSn  6dL 

itaUe  dwelling-house,  cottages,  and  homestead  have  been 
and  a  new  load  made,  for  which  in^ierest  is  paid  in 
I  to  the  rent 

xmd  crop  is  now  growing  on  the  land^  which,  as  well  as 
ler  crop,  has  given  satisfactory  results* 
I.  Organsdakj  Primrose  Hillj  Sfc.  AllotmeHU»-^  Aa  the 
ist  described  was  drawing  towards  its  completion  the 
as  ^gradually  moved  off  to  Organsdale,  Primrose  Hill, 
er  allotments,  which  had  been  cleared  of  timber  and 
.  in  readiness  for  the  marling,  which  was  commenced  by 
n  the  Organsdale  allotment  in  April,  1863,  while  the 
^asunder  repair  and  the  locomotive  railway  being  laid  down, 
narl  bed  in  this  case  is  situated  on  the  high  ground  oa 
:  boundary  of  the  property,  as  shown  on  the  map  and  on 
on  A  B  D ;  A  being  the  position  of  the  upper  pit,  and 
lower  pit  The  marl  nearly  resembles  that  ofHonslough, 
2^eneral  position  and  dip  are  described  in  the  early  part 
»aper,  in  which  the  geological  character  of  the  countiy  is 
3f.  Its  thickness,  both  in  the  upper  and  lower  pits,  is 
feet,  but  that  of  the  fee,  which  is  composed  chiefly  of 
ries  considerably.     The  following  is  an  analysis  of  the 

ture ..      2-22 

lie  matter  and  water  of  combination      '69 

3S  of  iron  and  alumina  and  traces  of  phosphoric  acid    ••  8*10 

2-84 

lesia 2*40 

h  and  soda  calculated  as  chlorides         1'58 

>nic  acid  and  loss      4*33 

able  silicious  matter         77*84 

^  proportion  of  the  land  in  these  allotments,  of  which 
K)  acres  are  in  course  of  being  marled,  is  of  a  better 
han  that  before  dealt  with,  therefore  a  less  quantity  of 
s  considered  necessary. 

this  date  (the  end  of  June,  1864)  464  acres  have  been 
)y  45,902  cube  yards,  being  at  the  rate  of  99  cube  yards 

at  a  cost  of  4732/.,  at  the  average  rate  of  10/.  8il  lldL 
•,  and  24*74r/.  per  cube  yard.  The  mte  at  which  the 
s  proceeded  is  about  31  acres  per  month.  The  same 
I  been  employed  as  in  Longridge  and  Plovers  Moss,  and 
•  system  of  main  and  branch  lines  has  been  adopted.     By 

to  the  section  A  B  D,  it  will  be  seen  that  an  inclined 
8  adopted  to  bring  the  waggons 'from  the  upper  pit  to 
ae  station  at  the  bottom,  and  by  this  means  five  loaded 

drew  up  as  many  empty  ones*     The  waggons  firom  the 
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lower  pit  were  brought  out  to  tHe  engine  station  upon  the  lerd;  I  ../^ 
when  a  train  of  twelve  was  formed,  the  engine  started  with  ihem  1 J.^^ 
down  a  gradient,  for  nearly  a  mile,  of  1  in  62,  up  which  she  I .  j, 
returned  with  as  many  empty  ones  at  the  rate  of  six  to  eight  1^, 
miles  an  hour,  and  in  this  manner  has  frequently  taken  out  firom 
140  to  150  waggons  a  day,  containing  about  1-J-  cube  yards  each.  ^, 
The  following  table  shows  the  cost  of  each  portion  of  the  woA 
per  cube  yard : — 

(2. 

licmovinf;  fee  and  excavating  marl         7*31 

Spreading  marl         1*35 

Iiemoving  materials  of,  and  making  milway,  laying  rails, 
repairing  and  moving  temiwrary  roads,  and  tipping  wag- 
gons             3*89 

(leuoral  work  at  the  marl-pits         S'Oi 

Cari^nters' wages      '57 

Blacksmiths' wages "54 

Feed  of  horses,  horsekeei)ers  and  drivers,  harness,  and  repairs 

to  ditto  5-23 

lOngino,  including  driver,  cleaners,  fuel,  oil,  &c.,  and  repaiis 

to  ditto 1-76    ■ 

Repairing  waggons  (materials)        '14 

Carting  materials  for  rei)airs '59 

Foremen,  &c '32 

24-74 

The  largest  number  of  acres  marled  in  one  month  to  this  ti^* 
is  48,  and  the  least  19.  The  latter  was  tlie  quantity  acco>n* 
plishod  by  horses  when  they  were  employed  alone  to  convey  "the 
marl  to  the  portions  of  the  land  nearest  to  the  pits  which  W^^ 
specially  reserved  for  that  object. 

Tlie  last  table  shows  that  the  average  cost  per  cube  yard-  *" 
marl  has  increased  in  these  allotments  as  compared  with  otl^ 
places.  This  increase  may  be  thus  explained :  the  fee  b©^°8 
composed  chiefly  of  rock  was  excavated  at  a  higher  rate  of  J>*J" 
m(nit ;  it  also  bore  a  larger  proportion  to  the  marl  beneath  tk^^ 
'»"forc,  amounting  to  40  per  cent 

The  slopes  and  inclinations  of  the  surface  of  these  lands  *f® 
•ather  more  uniform  and  less  undulating  and  precipitous  that*  ^ 
■  'Migridge,  and  offered  greater  facilities  for  conveying  the  nd*" 

spreading  it. 

riie  land  that  was  selected  to  be  cleared  was  not  worth  vcio^ 
h:»n  7^,   pjjj.  acre;  but  the  whole  has  been  let  at  the  rate  of  33*. 

v  residence,  cottages,  and  homestead  are  being  erected  and 
.s  formed,  for  all  of  which  interest  is  to  be  paid,  in  addition 
AC  rent.  ■ 

As  much  of  the  land  as  was  available  has  been  cropped  with 
^/  of'^oc  -ip'l  f\T**-<^  yf\\\r\\  £^  -»norfiliy  promisc  well. 
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eral  JRemarks, — Under  any  circumstances  the  cost  of  marl- 
nd  will  vary  widely,  according  to  the  position  and  extent 
bed  of  marl  and  the  facilities  of  transport.  When  the  aid 
am  way  is  sought,  undulations  in  the  surface  of  the  district, 
IT  small  or  large,  will  tell  heavily  on  the  results  obtainable, 
amere  Forest  presents  less  favourable  conditions  for  the 
than  many  other  tracts  of  waste  land  in  the  kingdom, 
is  no  great  choice  of  pits,  and  these  are  limited  in  extent 
•metimes  covered  with  much  useless  earth ;  the  state  of  the 
•  market  in  the  neighbourhood  and  the  moist  climate  (for 
rain  interrupts  the  work)  add  materially  to  the  cost  of 
^  the  marl,  whilst  tlie  irregularities  of  the  surface  create 
iltios  and  increase  the  wear  and  tear  to  an  extent  which 
t  be  easily  computed. 

the  other  hand,  the  proximity  of  important  manufacturing 
creates  a  large  demand  for  vegetable  produce,  which  gives 
:ial  value  to  warm  sandy  soils  when  rendered  capable  of 
ng  such  crops.  The  items  both  on  the  debtor  and  creditor 
)f  the  account  are,  therefore,  unusually  large,  and  we  must 
o  the  balance  if  we  would  judge  of  the  results. 
3n  if  this  be  not  so  considerable  as  more  favoured  spots 
present,  still  a  good  work  is  done  if  the  area  of  cultivated 
n  this  kingdom  is  increased  in  a  manner  consistent  with 
economy  ;  and,  above  all,  an  example  is  set  and,  it  may  be 
,  an  impulse  is  given  by  the  Crown,  which  private  land- 
's may  follow  up  to  greater  advantage  by  the  light  of  tlic 
ience  already  gained. 

:h  of  the  three  cases  described  had  its  own  peculiar  con- 
is  calling  for  varied  treatment.  In  Honslough  the  large 
rtion  of  marl  to  fee — and  that  fee  was  easily  moved — the 
nature  of  the  land,  and  the  shortness  of  lead,  tended  to 
down  the  cost ;  but  the  marling  proceeded  at  a  slow  rate, 
all  done  by  horses,  and  the  cost  of  management  continued 
r. 

Longridge  and  Plovers  Moss  some  of  these  conditions  were 
ied.  The  marl  pit  was  nearly  a  .quarter  of  a  mile  from 
earest  corner  of  the  area,  a  large  proportion  of  the  leads 
ded  two  miles,  and  to  the  north  they  attained  a  distance  of 
nd  a  half  miles. 

e  engine  lino,  though  selected  and  constructed  with  great 
had  still  an  incline  of  1  in  100  for  nearly  three  quarters  of 
ie ;  up  which  the  load  was  to  be  drawn.  Although  here 
•ain  was  at  times  reduced  to  eight  waggons,  the  power  of 
Dgine  was  more  severely  taxed  thali  has  since  been  the 
The  horse,  or  branch  lines  were  likewise  carried  over 
"OUgh  and  undulating  land  in  almost  all  parts  of  the  area. 
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Parts  of  Plovers  Moss  were  not  so  rough,  but  the  waggom  had 
to  traverse  soft  peaty  land.  The  engine  line  had  to  be  laid  with 
cuttings  and  embankments  of  some  extent,  that  the  higher  hnds 
might  be  reached.  If  the  work  of  excavation  was  here  compan* 
tively  easy,  on  the  other  hand  it  was  very  difficult  to  tip  this  stiff 
(?lay  out  of  the  waggons,  which  were  frequently  pulled  over  by  i 
their  load  in  wet  weather. 

In  spite  of  all  the  difficulties,  the  whole  of  the  800  acres  in- 
cluded in  the  second  farm,  were  completed  in  twenty-five  months, 
or  at  the  rate  of  32  acres  per  month,  and  the  farm  was  made 
over  to  the  tenant.  By  these  vigorous  measures  one  year  at  least 
was  gained  in  rendering  the  land  available  for  letting.  The 
inspection,  without  being  costly,  was  very  efficient,  providing  for 
the  careful  selection  and  even  distribution  of  the  marl,  so  that  the 
work  was  thoroughly  well  done. 

In  the  Organsdale  and  Primrose  Hill  allotments  the  coit  ol 
getting  the  marl  was  increased  by  the  thickness  of  the  fee ;  but 
the  land  lay  well  for  conveyance  and  spreading.  Here,  as  ^ 
the  last  case,  a  rent  accrued  the  earlier  in  consequence  of  tb® 
rapidity  with  which  the  work  was  despatched,  and  there  wa»  * 
corresponding  saving  of  interest  on  the  previous  expenditure  i^^ 
grubbing  and  trenching  the  land. 

I  have  seen  in  the  neighbourhood  some  small  areas  in  t**^ 
course  of  being  marled  by  horse  and  cart,  and  in  some  instance* 
I  have  remarked  that  much  earth  and  fee  were  mixed  with  tb^ 
marl.  The  existence  of  old  marl  pits,  such  as  that  at  Old  P»I^ 
Farm,  shows  that  a  large  quantity  of  land  in  this  part  of  Cheahi*^ 
was  formerly  reclaimed.  None  of  these  pits,  however,  are  ^^ 
snflicient  size  to  have  furnished  marl  for  a  large  extent  oif  land* 

The  greater  part  of  the  plant,  including  the  rails,  sleepers,  aH^ 
nearly  all  tlie  waggons,  will,  after  having   been  used  on  160^ 
acres,   be  serviceable  for  the  same  purpose  again.      With  tb^ 
engine  we  fortunately  never  had  an  accident,  and  the  only  lepaii' 
'l'»ne  to  her  were  rendered  necessary  by  hard  work. 

The  land  nearest  the  pits  was  always  left  to  be  marled  by 
lorscs  in  case  the  engine  was  disabled ;  but  I  always  found  the 
ngine  could  do  twice  as  much  work  in  a  given  time  as  the 
>'»'ses,  and  at  about  half  the  cost  as  shown  by  the  tables. 

'»  ♦^he  few  districts  where  marl  or  clay  underlies  the  sorfiicc 
•  ■•^  depth  of  one  or  two  yards,  it  may  be  raised  from  the  sub- 
ivUx  and  no  plant  is  necessary ;  but  if  it  lie  at  any  greater  depth 
ne  clay  must  be  brought  from  a  pit  opened  at  some  distance ; 
it  t)'"*^  csuse,  rails  laid  on  longitudinal  sleepers  and  engines  to 
-r^r-  hi5  waggons  are  the  cheapest  and  quickest  machinery  for 
—  — jlishing  the  objer     m  '•-'*w,  particularly  if  the  land  is 


Reclaiming  part  of  Forest  of  Delamere.  379 

1  a  roadway  has  been  provided  with  due  regard  to  in- 
n  and  direction,  the  engine-tracks  may  often  be  made 
e  afterwards  for  farm-roads ;  such  has  been  the  result  at 
jre  in  nearly  every  case  where  cuttings  and  embankments 
en  made  for  the  tramway. 

sv  remarks  may  not  be  inappropriate  here  upon  the  several 
rhich  make  up  the  average  cost  per  cube  yard  of  marl 
as  shown  by  the  tables. 

3mparing  the  expense  of  horse  labour  with  that  of  the 
as  shown  in  the  table,  it  should  not  be  overlooked  that 
lorses  were  employed  at  Delamere  they  did  not,  on  an 
I,  convey  the  marl  more  than  one-third  of  the  distance 
fd  by  the  locomotive;  at  the  same  time  it  should  be 
that  the  horse-line  was  occasionally  more  rugged  and 
than  that  of  the  engine.  The  locomotive  in  good  weather 
m  140  to  150  waggons  per  day.  It  could  have  taken  a 
number,  but  that  its  efficiency  was  restricted  by  the 
•  of  waggons,  namely  60,  of  which  five  or  six  were  always 
epair.  It  was  not  thought  expedient  to  have  a  larger 
F  them,  from  the  uncertainty  whether,  though  still  service- 
ey  could  be  disposed  of  advantageously  when  the  work 
be  finished. 

:her  important  and  interesting  question  connected  with 
bject  is  the  dur«ition  of  the  efficiency  of  the  marl.  The 
nee  gained  by  long  and  extensive  practice  in  Cheshire 
?s  that  where  marling  has  been  properly  done,  one  appli- 
lias  sufficed  to  furnish  an  adequate  supply  of  mineral 
jrs,  and   also  to  consolidate    sandy  lands.     To  quote  an 

2  which  has  come  under  our  own  observation,  the  Old 
3W  Pale  Farms  were  reclaimed  by  marling  at  the  latter 
ast  century,  and  are  still  profitable  good  farms.     The  same 

said  of  some  thousands  of  acres  elsewhere.  There  is  no 
jut  that  the  marl  acted  at  first  for  several  years,  both 
ally  and  mechanically  ;  after  a  while  all  traces  of  it  dis- 
?d,  but  not  until  by  constant  cultivation  a  more  productive 
I  by  degrees  been  created.    The  Old  Pale  Farm  has  been 

marled  a  second  time. 

H.  S.  lliompson  concludes  liis  excellent  paper  on  *  Agri- 
1  Progress '  in  the  last  number  of  the  Journal,  by  regretting 
!  had  not  time  to  complete  his  programme  by  touching 
jects   of   great  interest,   among   which   he  alludes  to  the 

or  marling  of  light  lands,  and  the  connection  of  railways 
priculture,  he  also  states  the  great  difficulty  that  exists  in 
ng  any  authentic  statistics  relating  to  agricultuje.  The 
hopes  that  the  above  description  of  the  marling  of  parts 
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of  Delamere  Forest  will  fumisli  some  information  upon  a  subject 
that  is  of  growino^  importance ;  and  he  ventures  further  to  ezprm 
his  hope  that  Mr.  Thompson  will,  as  he  promises,  carry  the 
matter  farther,  and  point  out  to  scientific  men  practically  con- 
nected with  agpriculture  how  they  may  lend  their  aid,  not  only  by 
effecting  improvements  on  a  large  scale,  but  by  systematically 
placing  on  record  the  results  of  their  experience. 


Supplement  to  Mr.  Grantlmms  Paper  on  the  Reclaiming 
part  of  Delamere  Forest.     By  P.  II.  Frere. 

The  account  of  this  important  addition  to  our  area  of  cultivated 
ground  would  Ik?  incomplete  without  some  outline  of  the  results 
subseciuently  obtained  in  farming  this  land.  To  supply  this 
defect,  Mr.  Leather,  the  lessee  under  the  Crown,  whose  acquaint- 
ance I  made  in  my  hasty  visit  to  this  spot,  has  obligingly 
furnished  me  witli  the  following  particulars. 

Of  tlie  newly  marled  land  a  large  part  was  at  once  cropped 
with  potato(*s  and  with  turnips,  and  gave  very  satisfactory  results* 
In  the  year  1862, 100  acres  were  planted  with  potatoes,  with* 
dressing  of  4  cwts.  of  Peruvian  guano.  The  crop,  though 
varying  from  nearly  10  tons  to  3  or  4  tons  per  acre,  was  good  on 
the  whole,  and  averaged  6  tons  per  acre,  the  marketable  potatoes 
realised  4/.  per  ton  ;  the  residue  furnished  30  lbs.  per  day  to 
32  horses  during  6  months.     The  sales  realised  in  all  1950/1 

Sixty  acres  of  roots  were  also  sown,  of  which  6  were  swede, 
the  rest  white  turnips ;  the  manure  supplied  was,  of  bone  dnst 
5  cwts.,  Peruvian  guano  2  cwts.,  salt  5  cwts.  per  acre.  The 
crop  was  satisfactory ;  an  acre  of  it,  on  tlie  average,  carried  290 
sli(»ep  for  one  week. 

In  the  following  season,  1863,  the  100  acres  which  had  alresdy 
born(»  potatoes  were  sown  with  turnips,  of  which  70  acres  were 
<wede,  the  rest  white. 

Sixty  acres  were  manured  as  follows : — bone-dust  7  cwts.,  »1* 
Y  cwts.,  Lawson's  nitrophosphate  2  cwts.  The  other  40  acres 
Kid  bone-dust  5  cwts,  salt  5  cwts,  nitrophosphate  2  cwts.  The 
"'»p  was  very  heavy,  and  fed  1790  sheep  from  October  till  they 
^.I'e  sold  fat  in  spring  (the  last  going  out  in  June),  besides 
vceping  6  bullocks,  and  supplying  28  lbs.  per  day  to  32  horses 
or  two  months.  Of  these  roots  only  one-tiiird  were  consumed 
fii  the  land  whereon  they  gr<?w,  those  that  were  drawn  enabled 
^Tr  Leather  to  fold  200  acres  more  of  land.  Tlie  sheep  receive*^ 
i«iF,  i  part  hay  to  ^   ^'   ^»traw ;  the  entire  cost  of  their  artiBci^ 

.,.."1    nin#»nnf*"l    ^-/^   1 1  ^      ,.^ -"  ^ie*ld. 
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Parley  and  oats  followed  in  1864,  of  which  the  former  is  esti- 
ted  at  35  bushels,  the  latter  at  50  bushels  per  acre.  The 
ver  which  is  sown  with  this  spring  corn  promises  to  become  a 
st  class  crop. 

Tempted  by  the  success  of  his  first  venture  as  a  potato  grower, 
r.  Leather  was  induced  in  1863  to  set  300  acres.  At  first  all 
LS  full  of  promise,  but  the  rainy  autumn  season  in  Cheshire, 
lease  in  the  tubers,  and  the  state  of  the  markets  combined  to 
ow  the  hazardous  nature  of  this  branch  of  agricultural  enterprise, 
le  crop  itself  was  large,  so  large  that  the  storing  and  the  extra 
rting  necessitated  by  disease  became  very  costly,  and  after  all 
3  bulk  of  the  crop  had  to  be  applied  to  pig  feeding  on  a  very 
•ge  scale.  But  these  mishaps  are  apart  from  the  question  of 
tility  and  capabilities  which  we  have  been  considering. 
The  followino:  is  a  j^eneral  outline  of  the  scheme  of  manage- 
?nt  which  Mr.  Leather  proposes  to  himself  for  his  future 
idance  : — 

Plan  for  Cropping  Delamere  Lodge  Farm, 

J  acn?s,  first  year  i^rass,  75  mown  fur  Lay. 

>  „      st'concl  year  ;irass,  oatoii  off  hy  li(vjj;4cts,  ewes,  or  lambs. 

i     „      third  year  c^rass,  75  acres  to  be  plcnighcd  by  Hancock's  plough,  and 

sown  on  tlat  with  swedes  or  turnijis  as  soon  as  the  land  can  be 

SI -a re.  i. 
i     „      «x)ru  ;  L*5  acri-s  of  this  stiihhle  in  winter  tares. 
)     „      fallow  ercps,  viz. :  50  acres  in  potatcX's,  to  Ix^  cleared  off  ground  in 

time  for  ra]»e  or  turuips;  50  acres  in  swedes,  and  25  in  swedes  or 

tnrni]is,  as  the  tap'S  are  consumed. 

>  ,,      corn,  sown  out  with  grass-seeds  and  clover. 

X.B.) — Tlie  yard-manure  to  he  applied  to  tho  corn-stubble  of  the  fallow 
ak,  as  long  (huig  in  {ijLitumn,  or  as  short  dung  in  spring. 

Mr.  Leather  intends  to  ke(»p  a  large  flock  of  half-bred  Cheviot 
[I  I^eicester  ewes — to  be  put  to  a  strong  Lincoln  ram — and  to 
ten  the  produee  at  tlie  age  of  twelve  to  fifteen  months. 
The  ewes  will  be  i)ut  on  white  turnips  in  September,  and,  as 
?v  take  the  ram,  be  removed  on  to  grass,  receiving  there  an 
owanc(»  of  liay  and  straw  chalf,  with  a  small  quantity  of  rape 
cotton  cake  if  required.  Before  lambing  time  the  turnips 
11  again  be  stocked,  and  the  supply  of  cake  increased.  The 
nbs  from  the  time  of  weaning  will  receive  com  or  cake  in 
iduallv  increasing  quantities,  so  as  to  average  in  summer  J  lb.,  • 
the  autumn  i,  in  the  following  spring  1  lb.  per  head. 
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XXI.— Statistics  of  Live  Stock  and  Dead  Meat  for  Consunqjtim 
in  the  Metropolis.    By  Egbert  Herbert. 

Notwithstanding  that  increased  supplies  of  beasts  wereonulein 
the  Metropolitan  cattle  market  during  the  first  six  months  of  1864> 
and  that  the  imports  from  abroad  were  on  a  liberal  scale,  the  prioei 
of  beef,  allowing  for  usual  fluctuations,  were  well  supported. 
The  arrivals  from  Norfolk,  Suffolk,  &c.,  showed  a  slight  decretie 
in  number,  those  of  the  previous  season,  having  amounted  to 
62,170  Scots,  crosses,  and  short-horns,  against  66,940  head  in  the 
corresponding  period  in  1863;  but  their  quality  was  remarkably 
fine.  Hence  the  majority  of  the  beasts  realised  as  much  as 
4.9.  lOd.  per  8  lbs.,  and  the  Scots  and  crosses  carried  a  full  avenge 
(pantity  of  internal  fat.  The  losses  from  disease  have,  it  ii 
understood,  been  trifling,  and  our  impression  is  that  stock,  gene- 
rally, was  never  in  a  more  healthy  state  than  at  present  From 
Scotland  the  supply  of  beasts  was  large,  viz.,  9918  head  against 
1)610  head  last  year.  The  supply  was,  perhaps,  of  the  finest  quality 
over  known.  Some  very  good  beasts  came  to  hand  from  Here- 
fordshire and  Devonshire,  and  sold  well.  The  receipts  from 
Ireland  were  moderately  extensive,  and  there  was  an  immenie 
influx  of  each  kind  of  stock  from  abroad,  the  total  number  im- 
ported amounting  to  1*39,984  head,  or  nearly  40,000  more  than 
in  the  first  six  months  of  1863.  This  account  does  not  include 
entries  at  the  various  outports.  These  heavy  importations  had, 
however,  very  little  influence  upon  the  trade,  owing  to  theeno^ 
mous  consumption  of  meat  in  this  country.  Be  it  remarked, 
however,  that  at  least  two-thirds  of  the  foreign  beasts  came  to 
hand  in  very  poor  condition,  and  were  principally  purchased  for 
feeding  purposes  at  low  rates. 

In  the  early  part  of  the  season  most  breeds  of  English  sheep 
appeared  fully  ripe  for  the  butcher ;  but  towards  its  close  their 
Cjuality  fell  off  considerably,  although  the  demand  was  in  a  healthy 
state.     Downs  and  half-breds  realised  fully  5*.  per  8  lbs.  out  of 
tlie  wool,  even  with  ci  decline  in  the  value  of  rough  fat  to  «. 
i(?r  8  lbs.      The  number  of  lambs  brought    forward  was  only 
noderate,  and  there  was  a  decided  falling  off  in  their  quality' 
trices,    therefore,  fluctuated   considerably.      Very  few   Engli" 
alves  were  brought  forward ;  but  the  foreign  calves  were  mostly 
n  good  condition,  and  the  trade  healthy.      There  was  a  very 
•Mge  arrival  of  pigs   from  Rotterdam  and  Hamburg ;   but  the 
,    ires  obtained  for  them  did  not  exceed  3^.  6c/.  to  4*.  per  8  lbs- 
lie   prospect   for    the  season   for  beasts    from  Lincolnshire^ 
^.cestershire,  and  Northamptonshire,  is  fully  equal  to  that  o 
ormer  vea''«      T'he  short-horns  already  received  have  been  very 
.'""         1    ...        r    inlfo  ns  uiv "H  stock  iu  proccss  of  fatting  fo 
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ondon  market  as  at  any  former  period;  but  the  pastures 
been  very  bare  of  grass.  On  the  continent  the  supply  is 
ising,  but  the  stock  now  sent  bears  very  little  comparison 
our  own  breeds.  Prime  beasts  and  sheep  are,  therefore, 
'  to  continue  to  be  dear. 

e  annexed  return  shows  the  total  numbers  of  each  kind  of 
exhibited  in  the  great  Metropolitan  market  in  the  first  six 
hs  : — 

Toted  Supplies  of  Stock  Exhibited, 


aalf  cfyear. . 

Beasts. 

Cows.     ;  Sheep  and  Lambs. 

Calves. 

RgB. 

1  ..      .. 

2  ..      .. 

3  ..       .. 
1      ..       .. 

109,812 
116,735 
120,045 
131,694 

3005 

n3054 

3005 

3014 

604,650 
631,672 
628,072 
622,330 

6,560 

8,259 

10,449 

9,935 

15,952 
17,407 
16,433 
17,679    ^ 

le  aggregate  arrivals  of  beasts  during  the  present  and  four 
ious  years  were  derived  as  follows  :— 


District  Bullock  Arrivala. 

half  of  year. 

Northern 
IMstricU?. 

Eastern 
Districts. 

Other  parts  of 
England. 

Scotland. 

Ireland. 

0  ..     .. 

1  ..       .. 

2  ..       .. 

3  ..       .. 

4  ..      .. 

4,000 

47,000 

400 

470 

68,520 
64,060 
68,420 
66,940 
62,170 

21,420 
17,700 
29,290 
16,330 
19,980 

5033 
8712 
9794 
9610 
9918 

1,477 
256 
2,545 
i;664 
2,740 

jthin  the  past  fifteen  years  the  average  prices  have  varied  as 
ws: — 

Average  Prices  of  Beef  and  Mutton, 

Per  8  lbs.  to  sink  tlio  OffaL  ' 

Beef. 


1850. 

1855. 

1860. 

186L 

1862. 

1863. 

1864. 

3r 

ing     .. 

s.   d. 

2  10 

3  6 

4  2 

s.    d. 

3  4 

4  4 

5  0 

s.    d, 

3  6 

4  6 

5  6 

*.    d, 
8     4 

4  4 

5  0 

».    d. 
8     0 
4    0 
4    8 

s.    d. 

3  4 

4  4 

5  0 

s,    d, 

3  6 

4  6 
6     0 

Mutton. 


1850. 

1855. 

1860. 

1861. 

1862. 

1863. 

1864. 

or 

ing     •• 
1 

S.     (I. 

3     0 

3  6 

4  2 

s.    d. 

3  6 

4  4 

5  0 

s.    d. 
3  10 

5  2 

6  2 

s.    d, 
3     8 
5     0 
5  10 

s.    d. 

3  6 

4  6 

5  4 

s.    d, 

3  10 

4  8 
6     6 

s,.d, 

3  8 

4  6 

5  2 

1^  B  2 
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The  direct  imports  of  foreign  stock  in  the  port  of  London  were 
as  follows : — 

Imports  in  the  first  Six  Months. 


From 

Beasts. 

Sheep. 

Lamba. 

OdtM. 

rip^ 

Amsterdam   . . 

Autwerp 

Boulogne 

Bremen 

Cadiz      

Calais 

Corunna 

Dordt     

Dunkirk 

Gibraltar       ..      .. 
Gluckstadt    ..      .. 
Hamburg 
Harling(>n 

Havre 

Oporto 

Ostend 

Jiotterdam     .. 
Schweuiug     .. 
.  Vigo       

229 
441 

Ml 
41 

358 
585 
144 
134 

2,"l21 
12,723 

454 

1,470 

9,328 

414 

501 

55 

82 

46 

"70 

3,903 
947 

44*816 

10,631 

180 

5,550 

16,493 

310 

1,399 

663 

"26 
749 

15 
793 

"28 

'40 
21 

32 

872 

1*268 
7,323 

•• 

s» 

1,646 

•  • 

9S8 

'44 

2.065 

"33 

3.806 

86 

86 

1*900 
3,086 

Total      . .      . . 

29,460 

83,083 

2,837 

10,392 

14,J18 

In  previous  years  the  importations  in  the  first  six  months  into 
London  only  were  as  follows : — 


Year. 


1855 
1800 

leoi 

1862 
1803 


BoaJiUs. 


18,526 
17.193 
22,045 
11,462 
16,701 


Slioep 
and  Lambs. 


^.9,930 
76,415 
46,074 
49.332 
91,206 


CalvGs. 


8.872 
7.965 
6.187 
9,459 
11,445 


Pigs. 


409 
2,492 
4.309 

883 
1,229 


Immense  supplies  of  meat  were  on  sale  in  Newgate  and  Lcid«B" 

hall,  chiefly  from  Scotland  and   the  north  of  England.     Beef 

'^eraged  from  85.  to  4^.  4rf.,  mutton  3s.  Ad.  to  As.  8rf.,  lamb  5#.8i 

•I  6s.  lOrf.,  veal  85.  lOd.  to  is.  8rf.,  and  pork  3s.  id.  to  5*.  per 811* 

3y  the  carcase. 

Although  the  imports  of  foreign  and  colonial  wool  during  the 
^rst  six  months  were  on  a  liberal  scale,  the  demand  for  English 
•  ualitics  has  been  active,  and  prices  have  had  an  upward  teD* 
^ency.  In  this  period  the  aggregate  imports  into  England  thw 
-itnpnre  -'"♦!   ""oc-*-  "jeason :— — 

1863.  1864. 


0.0111- 


Bales. 
240,997 
93,891 


283,162 
87,907 


313,«fi8 


371,129 
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Notwithstanding  that  the  woollen  trade  has  continued  in  a 
satisfactory  state,  no  advance  was  realised  for  any  kind  of  wool 
at  the  colonial  sales  held  in  the  metropolis.  The  high  range  in 
the  value  of  money,  the  oppressive  tariff  in  America,  and  the 
limited  inquiry  for  the  continent,  had  the  effect  of  inducing 
caution  on  the  part  of  buyers.  Annexed  are  the  current  rates 
paid  for  home-grown  wools : — 

PerFftckof2401bfl. 
Fleeces:—  £.    ».       £.   $. 

South  Down  hoggetts      24    0  to  25  10 

Half-bred  hoggetts 29    0  to  30    0 

Kent  fleeces 26    0  to  28    0 

South  Down  ewes  and  wethers      24    0  to  26    0 

Leicester  ditto 24    0  to  26    0 

Sorts  :— 

Clothing  picklock 24  0  to  25    0 

Prime  and  picklock         22  0  to  23    0 

Choice  21  0  to  22    0 

Super        18  0  to  18  10 

Combing : — 

Wether  matching 26  0  to  27  10 

Picklock 24  0  to  24  10 

Common 20  0  to  22    0 

Hog  matching 29  0  to  30    0 

Picklock  matching 24  0  to  26     0 

Super        ditto        20  0  to  22    0 


XXII. — Experiments  with  Salt  upon  Mangolds,     By 
Dr.  Augustus  Voelcker. 

TuE  last  number  of  this  Journal  contains  a  Paper  of  mine,  in 
which  are  recorded  the  results  of  salt  experiments  upon  mangolds 
grown  in  1862  on  a  stiff  calcareous  clay.  This  land  is  too  cold  and 
retentive  of  moisture  for  bringing  roots  to  early  maturity ;  the 
consequence  is,  that  mangolds  grown  on  it  frequently  do  not  get 
fully  ripe  by  tlie  time  when  the  anticipation  of  frost  renders  it 
desirable  to  take  up  the  crop. 

On  such  land  I  have  much  reason  to  think  common  salt  is 
of  doubtful  utility  as  a  fertilizer,  even  when  applied  to  crops 
which^  like  mangolds,  arc  considered  to  be  specially  grateful 
for  its  application. 

Indeed,  my  own  experience  is,  that  salt  occajionally  does  more 
liarm  than  good,  not  only  to  mangolds,  but  to  other  crops  as 
Wdl ;  and  I  have  no  hesitation  in  saying  that,  in  cold  summers, 
^rren  a  moderate  dressing  is  injurious  to  mangolds  w}ien  the 
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crop  has  to  be  grown  on  a  cold  calcareous  clay,  or  on  umilar 
stiff  soils. 

At  all  events,  the  results  of  my  experiments  in  1862  were  not 
calculated  to  demonstrate  the  utility  of  salt  as  a  manure  for  mu- 
coids. Knowing,  however,  how  much  the  efficacy  of  all  ferti- 
lizers is  affected  by  the  character  of  the  land  to  which  they  aie 
applied,  I  was  desirous  to  try,  another  season,  similar  salt-e^poi- 
mcnts  on  a  soil  of  diametrically  opposite  physical  characten 
and  chemical  composition.  A  favourable  opportunity  for  the 
performance  of  such  trials  was  afforded  to  me,  in  1863,  by  my 
friend  and  pupil,  Mr.  Kimber,  of  Tubncy  Warren,  Abingdon, 
Oxfordshire,  who  selected  one  of  his  light  fields  for  the  purpose 
of  trying  the  effects;  of  quantities  of  common  salt,  vaiying  from 
1  to  9  cwts.  per  acre,  upon  mangolds.  I  am  much  indebted  to 
Mr.  Kimber  for  the  care  and  interest  which  he  took  in  these 
experiments,  and  the  trouble  he  bestowed  upon  them. 

The  soil  of  the  experimental  field  in  1862  was  a  light,  almost 
blowing,  hungry  sand  of  great  depth.  By  dint  of  good  cultiTa- 
tion  and  liberal  manuring  the  surface-soil  was  enriched  with 
some  organic  matter  and  also  with  lime,  as  will  be  seen  by  the 
subjoined  analyses. 

Composition  of  Soil  and  Suhsoil  of  Experimental  MangM-jiM. 

Soil  taken  SabaoOtataiit 

:    J  6  inches  deep.     ad^rthofSfi>SiB* 

Moisture  (when  analj'zcd) 3-02       ....     2K)3 

Organic  matters  aud  water  of  combination  ,.       4*19       ....     2*70 

Oxides  of  iron  and  alumina 4*13 

riiospboric  acid      traces 

Carbonate  of  lime 2*07 

Sulphate  of  lime '35 

IMagnesia  and  alkalies '41 

Insoluble  siliceous  matter  (chiefly  sand)      ..  85*83 

lOOOO  lOOOO 

Both  in  the  soil  and  subsoil  as  will  be  seen,  sand  greatly 
predominates.  The  experimental  field  in  1863  in  this  respe*^ 
presents  a  striking  contrast  to  that  of  the  preceding  year,  for  the 
field  upon  which  salt  was  tried  in  1862  hardly  contained  ^1 
sand,  and  was  very  rich  in  clay  and  lime. 

It  will  be  found  on  comparison  that  the  subsoil  is  much  poor^' 
in  organic  matter  and  in  lime  than  the  surface.  In  bojtb  tb® 
amount  of  alkalies  (potash  and  soda)  is  very  trifling,  and  that  oi 
phosphoric  acid  too  small  to  admit  of  determination.  In  o**® 
word,  the  soil  is  h  poor  sand,  yielding  remunerative  crops  oOv 
when  liberally  manured. 

In   addition  to  ordinary  farmyard  dung,  the  mangold-cr^P 
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n  on  this  light  sandy  soil  was  manured  with  nitro-phos- 
j,  a  sample  of  which  on  analysis  yielded  the  following 
ts:— 

oosition  of  a  Sample  of  Nitro-pJiosphate  used  in  Mangold  Experiments. 

Moisture 19*04 

•Organic  matter  and  water  of  combination       ..      ..  18*61 

Bi-phosphates  of  lime        12*78 

Equal  to  bonc-carth  rendered  soluble      (19*93) 

Insoluble  phosphates  (bone-earth) 9*57 

Sulphate  of  lime        33*26 

Alkaline  salts 1*60 

Insoluble  siliceous  matter         5*14: 


100*00 

•81 

•98 


*Containing  nitrogen      

Equal  to  ammonia      

lie  manure,  it  will  be  observed,  is  essentially  a  good  super- 
phate,  containing  a  moderate  amount  of  nitrogenous  matter, 
alf  an  acre  of  the  mangold-field  where  the  plant  was  most 
was  set  aside  and  divided  into  10  parts.  Each  plot  was  thus 
th  of  an  acre.  A  plot  in  the  centre  received  no  salt ;  the 
lers  were  dressed  at  the  rate  of  from  1  to  9  cwts.  of  common 
per  acre.  Eventually  another  plot  of  l-20th  acre,  adjoining 
alf-acre  of  roots  under  experiment,  was  added  and  left  without 
This  was  done  for  the  purpose  of  ascertaining  how  far  the 
uce  varied  in  two  portions  of  the  same  field  treated  exactly 
in  every  respect. 

le  roots  were  counted  on  each  plot,  and,  after  cleaning  and 
ling,  accurately  weighed. 

ic  following  table  shows  the  manner  in  which  the  experi- 
:al  plots  were  disposed,  and  gives  the  produce  as  obtained  by 
il  weight  and  calculated  per  acre,  and  the  increase  due  to 
ipplication  of  salt, 

cpEiiiMENTs  witli  Salt  upon  ^Mangolds,  grown  on  a  poor  Sandy  Soil. 


s  of 


bait  a. plied  ,       ,„- jj.,.,^, 
l^erAcre.     ;       ,„r  I'lot. 


Protlnce 
per  Plot, 


Incroaso  per  Acre 
Troiiuce  per  Acre,    over  Un?altcd  Plot, 
i  No.  6. 


CM..         1 

c\v(s.    lbs. 

tons. 

cwta. 

n>s. 

tons. 

cwts.  lbs. 

..    ,  Xotliing    1 

510 

13       8 

13 

1 

48 

., 

•  •    '           7         1 

58:] 

18     58 

18 

10 

40 

4 

1     88 

.) 

Cr2r> 

20       0 

20 

0 

0 

5 

11     48 

..  ;        3      1 

GOO 

16     84 

16 

15 

0 

2 

6     48 

^    ..  '        1       I 

G22 

14   108 

14 

19 

32 

0 

10     80 

Nothinpf     , 

G15 

14     48 

14 

8 

64 

•  • 

2         ' 

G02 

15     28 

15 

5 

0 

0 

16     48 

4          1 

621 

15     65 

15 

11 

68 

1 

3       4 

6         1 

631 

16     33 

16 

5 

KM) 

1 

17    36 

t     .. 

8         1 

616 

18       9 

18 

1 

68 

3 

13      4 

9 

618 

16  101 

16 

18 

4 

2 

9     52 
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On  Plot  No.  1,  wliere  no  salt  was  used,  only  510  roots  were 
grown ;  whilst  on  the  2nd  unsalted  plot  (No.  6)  615  mangolds, 
or  105  more  than  on  No.  1,  were  raised.  I 

The  deficiency  of  roots  on  No.  1,  when  multiplied  by  20, » 
as  to  obtain  the  produce  per  acre,  is  considerable  ;  and  it  ii  doe, 
no  doubt,  to  the  difference  of  the  number  of  roots  on  the  Plots 
No.  1  and  No.  6  that  the  weight  of  the  mangolds  on  No.  6  was 
much  heavier  than  those  on  No.  1. 

In  field  experiments  upon  root-crops,  not  less  than  1-204  of 
an  acre  should  be  reserved  for  each  trial ;  and  the  number  of 
roots  should  be  counted  when  they  are  taken  up  ;  for,  unless  the 
number  of  roots  on  the  several  pieces  ag^e  pretty  well  with 
each  other,  the  results  of  the  different  experiments  are  abnonoal, 
and  cannot  be  compared. 

With  the  exception  of  No,  1,  the  number  of  roots  on  the 
other  plots  does  not  vary  very  much,  though  more  than  I  like 
to  see. 

On  No.  6  (unsalted),  the  number  of  roots  approaches  more 
nearly  to  that  grown  on  the  other  plots,  excepting  in  No.  1  and 
No.  2.  The  produce  of  No.  6,  therefore,  answers  better  for  com- 
parison than  that  on  No.  1. 

Notwithstanding  some  strange  discrepancies  in  the  results  of 
the  preceding  experiments,  it  will  be  observed  that  common  »** 
has  had  a  favourable  effect  upon  the  produce  in  every  instance. 

The  increase  in  the  weight  of  roots  on  No.  2  and  No.  % 
is  indeed,  very  considerable.  As  salt  is  a  cheap  manure,  its^ 
in  every  instance  was  most  beneficial  in  an  economical  point  <» 
view. 

The  unsalted  Plot  No.  6  passed  through  the  centre  of  ^ 
experimental  half-acre.  On  one  side  of  it,  salt,  at  the  rate  ^^ 
1  cwt.  per  acre,  was  applied  to  Plot  No.  5 ;  and  on  the  otb^ 
side,  2  cwt.  of  salt  on  Plot  No.  7.  ^JThis  order,  it  will  be  seen,  '^^ 
preserved  up  to  No.  8,  and  we  have  thus,  on  the  right  side  ^ 
^o,  6,  plots  dressed  with  salt  at  the  rate  of  1,  3,  5,  and  7  c^. 
%iid  on  the  left  plots  manured  with  2,  4,  6,  and  8  cwts.  of  ^**' 
jcr  acre ;  to  which  is  added  No.  11,  with  9  cwts.  of  salt 

n  these  trials,  1  cwt.  and  2  cwts.  of  salt  per  acre  did    '^' 
ippear  much  to  affect  the  produce  ;  whilst  a  dressing  of  3 
^  "rwts.  per  acre  gave  large  increase  in  the  weight  of  mangold^ 

On  poor,  sandy  soils,  it  would  appear  from  these  experim^^ 

-  *-.  as  large  a  dressing  as  i)  cwts.  of  salt  per  acre  may  be  used  V^^ 

A.antage.  I  do  not  recommend  so  large  a  dose,  but  sva\S? 
•^ate  tliat  it  gave  2 J-  tons  more  clean  and  dressed  mangolds  If 
•    *  thar  *l>c  unSfilU^d  portion  ()f  the  same  field.     Probably  "4= 

.«vts.  •      ^   sufficient  dressing  on  the  lightest  sands;   and 
..  ^A    tpt         ooTYi^     ,^fi    '"«irm    friable   turnip-soils  3  cwts» 
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It  probably  will  give  a  better  result  upon  mangolds  than  a 
'ger  dose. 

The  reader  of  this  Paper  will  do  well  to  compare  the  present 
jults  with  those  given  in  the  last  number  of  the  Journal. 
B  will  be  struck  with  the  difference  in  the  practical  effect 
lich  salt  had  upon  mangolds  in  the  two  sets  of  experiments. 
That  salt  is  often  injudiciously  applied  to  the  land  can  hardly 

denied  ;  but,  at  the  same  time,  its  utility  on  light,  sandy  soils, 
:hink,  cannot  be  gainsaid.  At  all  events,  the  preceding  experi- 
ents  appear  to  countenance  this  view,  and  to  agree  well  with 
e  experience  of  many  intelligent  light-land  farmers. 
In  all  field  experiments  anomalies  are  frequently  observable, 
lich  sometimes  admit  of  a  reasonable  explanation;  more 
nerally,  however,  the  experimenter  cannot  explain  why,  in 
parently  similar  instances,  consistent  results  should  not  be 
oduced ;  he  has,  however,  no  choice  but  to  record  faithfully  his 
suits,  and  is  not  at  liberty  to  reject  those  which  do  not  accord 
th  his  anticipations.     At  the  sam^  time,  it  is  very  desirable 

inquire  into  every  particular  which  may  or  may  not  have  an 
luence  on  the  final  result. 

I  am,  therefore,  indebted  to  Mr.  Kimber  for  the  following 
rticulars,  which,  I  think,  throw  some  light  on  the  apparent 
omaly  which  will  be  noticed  in  the  preceding  experiment, 
mely,  that  on  the  one  side  of  No.  6  (left  unsalted)  common 
t  should  have  given  a  better  result  than  on  the  other. 
The  following  table  shows  the  number  and  weight  of  the 
ghtedi  roots  in  each  experimental  plot  of  l-20th  acre,  and  gives 
i  average  weight  of  blighted  and  sound  roots. 


lots  of 
.  Acre. 


Salt  ajiplietl 
per  Acre. 


Number 

of  JJUgbteU 

llools. 


Weight 

of  iJHghted 

Roots. 


I  Average  Weight 
j        of  Sound 
Roots. 


Average  Weight 

of  Blighted 

Koots. 


c\yts. 

cwts. 

llK. 

cwts.  llw. 

cwts.  lbs. 

.  1  .. 

Nothing 

26 

0 

48 

2     92 

1     84 

2    .. 

7 

29 

0 

80 

3     60 

2     75 

3    .. 

5 

69 

1 

65 

3     70 

2     56 

4    .. 

3 

146 

2 

83 

3     47 

2     10 

5    .. 

1 

134 

2 

68 

2     96 

1     71 

6    .. 

Nothing 

140 

2 

1 

2     92. 

1     60 

7    .. 

2 

110 

1 

93 

3       5 

1     86 

8    .. 

4 

133 

2 

65 

2     59 

2     17 

9    .. 

6 

121 

2 

33 

3       7 

2     12 

10   .. 

8 

130 

2 

96 

3     50 

2     46 

11    .. 

' 

172 

3 

73 

3     32 

2     37 

It  will  be  seen  that  the  number  of  blighted  roots  was  very 
ach  larger  on  Plot  J 1  than  on  any  other ;  and  as  the  blighted 
ots  weighed  much  less  than  an  equal  number  of  sound  ones, 
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the  produce  of  No,  11  was  not  nearly  so  heavy  as  it  woald  other- 
wise have  been. 

Again,  it  will  be  noticed  that  on  Plots  1,  2,  and  3,  there  were 
not  so  many  blighted  roots  as  on  the  rest  of  the  plots ;  and  oa 
Plot  3,  where  5  cwts.  of  salt  were  used,  a  better  r^olt  wai 
obtained  than  on  Plot  9,  dressed  with  G  cwts.  of  salt. 

It  is  true  on  Plot  No.  1  the  number  of  blighted  roots  was 
small,  and  yet  the  roots  weighed  less  than  on  No.  6,  the  second 
unsalted  plot;  but  it  must  be  borne  in  mind  tliat  the  total 
number  of  roots  on  No.  1  was  less  by  105  than  on  No.  6.  The 
deficiency  of  plants  on  No.  1  fully  explains  the  diiTerenee  in  tlie 
wei^rht  of  the  produce  on  No.  1  and  No.  2. 

Notwithstanding  these  disturbing  influences,  which  seldom 
can  be  avoided  in  field  experiments,  but  which  it  is  well  clearly 
to  recognise,  the  general  tenor  of  all  the  experiments  is,  that  salt 
had  a  very  beneficial  effect  upon  the  crop. 

In  conclusion,  1  may  mention  that  on  6  experimental  plots 
the  weight  of  leaves  was  carefully  ascertained,  and  found  as 
follows : — 

Weight  of  Leaves  ou  ^  Acre. 
CwU.  ns. 

riot  No.  1.  Nothing      5      93 

„  2.  Salt  at  the  rate  of  7  cwts.  iier  acre  ..  ..8  1 
„  3.  „  o  „  ..  ,,  7  41 
„  4.  „  3  „  ....  7  2 
„  •>.  „  1  }}  ..*•«>  80 
„       G.  Nothing      5      20 

It  appears  clearly  from  these  experiments  that  common  »I* 
had  a  very  marked  influence  in  promoting  the  development  rf 
leaves.  On  light,  sandy  soils  mangolds  are  liable  to  pass  too 
rapidly  through  all  the  stages  of  their  growth, — ^an  evU  whw^ 
rcjsults  in  a  poor  crop. 

Common  salt,  if  1  am  not  mistaken,  checks  this  tendency  i^  • 
great  measure,  and,  by  keeping  the  tops  of  mangolds  in  a  healthy 

i^rowing  condition,  contributes  ultimately  to  a  larger  produce  oi 
;()()ts  on  light  land.      It  is  hardly  necessary  for  me  to  say  that  a 

leal  thy  and  abundant  development  of  leaves  is  essential  to  the 
formation  of  good   roots,  for  it  is  through  the  medium  of  ^^ 

one  that  the  latter  assimilate  organic  food  and  gain  in  substance. 

L.    ^hi)io\:*'    ^2^iare,  London^  JuIj/,  1864. 
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XXIII. — General  Report  on  the  Newcastle  Meeting. 

By  J.  Coleman. 

t 

The  Newcastle  Meeting  of  1864,  notwithstanding  some  gloomy 
anticipations,  has  proved  a  great  success;  and  as  this  was  the 
first  occasion  on  which  the  Royal  Agricultural  Society  has  paid 
a  second  visit  to  the  same  town,  the  authorities  may  be  em- 
boldened by  the  result  of  this  experiment  to  follow  the  same 
plan  on  future  occasions  should  circumstances  justify  such  a 
proceeding.  One  special  advantage  arose  from  this  arrange- 
ment, viz.,  that  this  Meeting  afforded  a  means  of  comparison  with 
that  of  1846,  and  thus  indicated  the  progress  that  has  taken  place 
in  the  interval. 

The  chief  interest  of  -the  Meeting  centres  in  the  Implement 
trials,  and  especially  in  those  relating  to  Steam  Cultivation, 
which,  under  the  fostering  influence  of  the  Society,  has  been 
developed  from  the  regions  of  theory  to  the  sober  reality  of 
economical  practice.  It  is  considered  that  steam  power  has  now 
so  far  established  its  character  that,  considering  the  serious  outlay 
involved  in  such  contests,  periodical  trials  might  henceforth  be 
advantageously  substituted  for  annual  competition.  With  this 
view  the  Society  was  desirous  that  the  Newcastle  experiments 
should  be  more  comprehensive  than  those  of  previous  years, 
and  thus  afford  as  it  were  a  landmark  and  standard  for  com- 
parison in  the  history  of  this  great  invention.  The  exertions  of 
the  Local  Committee,  and  especially  of  Mr.  Jacob  Wilson  and 
his  colleague,  Mr.  Browell,  who  particularly  devoted  themselves 
to  the  furtherance  of  this  object,  were  most  praiseworthy.  In  . 
selecting  for  the  inspection  of  the  Visiting  Committee  one  of  the 
finest  of  trial-grounds,  in  a  district  where  such  selection  must 
have  been  extremely  difficult,  and  also  in  advocating  an  increased 
grant  of  200Z.,  in  order  to  meet  the  very  liberal  offer  of  a  similar* 
sum  made  by  Mr.  Fowler,  the  Local  Committee  rendered  im- 
portant service:  indeed,  the  successful  character  of  the  entire 
show  was  in  no  small  degree  attributable  to  the  hearty  co-opera- 
tion afforded  by  the  Local  Committee  and  the  authorities  of 
Newcastle  generally.  With  such  an  example  before  them, 
others  were  encouraged  to  zealous  activity,  and  Stewards,  Judges, 
and  Exhibitors  seemed  determined  to  work  together  with  a  will. 
The  Senior  Steward  of  Implements,  Mr.  Torr,  with  his  colleagues 
the  Hon.  A.  Vernon  and  Lord  Cathcart,  were  most  unwearied  in 
their  exertions,  and  the  Judges  must  have  felt  it  a  pleasure  and 
privilege  to  act  under  such  thoroughly  painstaking  and  prac 
leaders.  The  efforts  of  the  head  officials  may,  however,  be  re 
dered  comparatively  ineffectual  if  those  to  whom  the  details 


392  General  Report  on  the  Newcastle  Meeting, 

entrusted  prove  either  inefficient  or  lukewarm.  The  Society 
was  fortunate  in  havinfr  secured  the  services  of  such  energetic 
Assistant-Stewards  as  ]\Ir.  Christopher  Stephenson  and  Mr.  Gt> 
butt,  to  carry  out  the  directions  of  Mr.  Elphick,  the  experienced 
Manager  of  the  Steam-Ploughing  Department  Mr.  Garbalt  j 
deserves  especial  notice  for  the  great  pains  he  took  to  provide 
horses  for  the  various  trials ;  the  splendid  teams  which  were  the 
admiration  of  the  spectators,  were  procured  and  arranged  \fj 
him.  Neither  should  the  exertions  of  the  foremen  be  overlooked. 
Mr.  Coxon,  who  had  charge  of  the  Show-yard,  was  most  prompt 
in  forwarding  implements  to  the  trial-grounds.  Mr.  Moore,  fore- 
man of  the  Steam-ploughing,  made  excellent  arrangement  for 
victualling  these  voracious  consumers.  Mr.  Gibson,  foreman  of 
Horse-ploughs,  and  Mr.  Rogerson,  foreman  of  Cultivators,  &c, 
were  equally  efficient  in  their  several  departments. 

The  Implement-makers  had  an  opportunity  of  showing  tbrir 
good-will  in  a  manner  which  was  fully  appreciated  by  the  Steward*. 
The  Society  were  under  a  promise  to  complete  the  cultivation  of 
Mr.  Dod's  stubble-field  reserved  for  the  trial  of  Steam  Cultivaton 
in  Glass  I.,  and  Mr.  Jamieson's  field  in  which  the  preliminary 
trials  took  place,  and  the  tenants  were  naturally  very  anxious 
that  this  should  he  done,  as  from  the  dry  hard  character  of  the 
land,  which  in  places  had  been  much  trodden,  horse-cultivation 
would  have  been  very  difficult,  and  comparatively  inefficitfit 
After  the  trials  were  concluded,  a  considerable  area  remained 
unmoved,  and  the  exhibitors,  at  much  inconvenience,  divided  it 
amongst  them  and  completed  the  work. 

The  ix)lice  arrangements  were  excellent,  and  the  success  of  th^ 
trials  was  in  many  instances  secured  by  the  assistance  of  the  fin^? 
body  of  men  under   Mr.  Wookey,  whose   courtesy^  and   goo^^ 
temper  under  trying  circumstances  was  very  noticeable. 

The  accommodation  afforded  by  the  North-Eastem  Railway  to^ 

"enjible  live  stock,  implements,  and  visitors,  to  reach  and  leave    * 

*he   Show   was   most    satisfactory.      A    siding    and    temporary 

station  were  constructed  at  Benton,  close  to  the  trial  grounds, 

yy  which  implements  were  delivered  with  great  despatch,  and 

he  public  were  enabled  to  reach  the  scene  of  operations  in  the 

t^'»«t  comfortable  manner.     There  was  no  line,  as  at  Worcester, 

aie  Show-yard ;  nevertheless  the  carrying  arrangements  to  and 

■m  the  station  were  so  good  that  stock,  implements,  and  the 

/iaoUc,  were  better  provided  for.  than  on  most  former  occasions. 

'^-^  are  very  pleased  to  hear  on  all  sides  the  most  satisfactory 

- -int'  's  to  the  transfer  of  stock  from  the  Show.    Last  year  there 

ap/    nm plaints.    Many  of  the  Shropshire  sheep,  for  example, 

^r     i—cU  Shrewsbury  until  Monday  and  Tuesday  following 

"i..riv    •ltV»^n9r'iT  'Yic^  'iiofonr^  Tiras  s'*  'ncousf ''erable-  whoncas 
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e  know  that  on  this  occasion  they  were  all  home  on  the 
aturday  night.  The  best  thanks  of  the  Society  were  very 
roper ly  presented  to  the  North-Eastem  Directors  for  the  great 
iciiities*  they  afforded  ;  not  the  least  of  which  was  the  omnibus 
;rvice  provided,  which  was  an  immense  accommodation  to  the 
ublic. 

And  lastly,  the  Society  beg  most  gratefully  to  acknowledge  the 
ospitality  of  the  Mayor,  Sheriff,  and  Corporation  of  Newcastle. 
t  would  be  invidious  to  draw  any  comparisons,  especially  as  the 
ociety  are  generally  so  kindly  treated  wherever  they  go ;  but 
lis  they  can  say,  that  those  who  were  fortunate  enough  to  profit 
y  the  kindness  of  the  authorities  of  Newcastle,  will  bear  away 
dth  them  a  very  pleasant  recollection  of  the  Royal  Agricultural 
bciety's  Meeting  at  Newcastle-upon-Tyne. 

We  may  further  express'  a  hope  that  this  visit  of  our  Society, 
nd  its  efforts  to  manifest  the  efficiency  of  steam-culture,  may 
?ave  some  permanent  impress  on  the  agriculture  of  the  North- 
last.  The  level  plains  of  tenacious  soil  which  lie  both  north 
nd  south  of  Newcastle,  especially  call  for  the  action  of  steam 
'herever  the  plough  or  cultivator  is  set  to  work,  and  however 
luch  the  present  state  of  our  general  markets  may  favour  an 
icrease  of  pasturage  in  a  comparatively  moist  climate,  still  the 
ollieries  of  this  di^rict  demand  supplies  both  for  man  and 
orse,  which  must  in  part  be  provided  near  at  hand.  The  steam- 
orse  is  at  least  as  much  wanted  here  on  the  surface  of  the 
md,  as  the  quadruped  is  indispensable  in  the  pit. 

The  Reports  of  the  various  Ju<lges  which  follow  have  been 
repared  for  the  press  with  as  much  despatch  as  was  compatible 
ritli  a  careful  verification  and  revision  of  the  important  tables 
ttached  to  some  of  them. 


Iteam  cultivation  having  become  a  subject  of  national  import- 
nce,  the  Society  decided  upon  making  their  last  annual  trial 
,  much  more  extensive  and  complete  test  than  had  been  possible 
it  any  previous  Meeting.  Accordingly  they  placed  at  the  dis- 
>osal  of  the  Judges  upwards  of  150  acres  of  land,  partly  clover- 
ey  and  partly  stubble  from  last  year's  crop.  The  fields  were 
evel,  of  good  rectangular  shape,  sufficiently  large,  and,  though 
n  three  occupations,  adjacent  one  to  the  other ;  being  all  in  the 
parish  of  Long  Benton,  about  four  miles  from  Newcastle.  The 
wil  was  remarkably  uniform  throughout,  consisting  of  a  deep 
itrong  loam,  generally  free  from  stones,  sufficiently  stiff  to  afford 
in  excellent  test  of  the  capabilities  of  the  different  inventions  for 
ontinary  work.  Any  terms  we  may  employ  to  describe  the  soil 
mnft  necessarily  be  so  indefinite,  that  a  suggestion  of  one  of  the 
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Stewards  *  that  a  mechanical  analysis  might  be  made  of  fiur 
samples  of  soils  from  each  plot,  deserves  the  consideration  of  the 
Society.  Such  a  test  would  be  valuable  not  only  as  a  means  of 
information  to  the  public,  but  as  a  point  to  be  considered  by  d» 
Judges  in  making  their  awards. 

In  addition  to  the  prizes  assigned  to  two  classes  of  cultivaton 
last  year  at  Worcester,  the  list  of  this  year  included  prizes  fa 
implements,  anchors,  porters,  and  windlasses,  and  was  ananged 
as  follows : — 

Class  I.  £ 

The  best   application  of  Steam  Power  for  the  Cultivation  of 

the  Soil       100 

St-cond  Prize 50 

Class  II. 

The  best  application  of  Steam  Power  adapted  for  small  Occupa- 
tions      r. 60 

Second  Prize 25 

Class  111. 
For  Ploughs  adapted  to  Steam  Power 30 

Class  IV. 
For  Cultivators  adapted  to  Steam  Power     ..   • 30 

Class  V. 
For  Harrows 20 

Class  VI. 
For  Windlasses,  and  application  of  Power  thereto      30 

Class  VII. 
For  Anchors 20 

Class  VIII. 
For  Iiopc  Porters 15 

Total £370 

it  VVorcester  a  Gold  Medaly  and  prizes  amomiting  to  lO^^ 
ft  ■      ^ercd, 

.>.,,^^«*  o/  the  Jiuljes  of  Steam  Cultivation  at  Newcastle, 

in.    ;reat  mcreaso  in  the  amount  and  variety  of  the  prize-list  natui** 
It. acted,  numerous  competitors.    Ilie  work  commence*!  on  the  aftemooi*  * 
'ut!sdjiy,  July  12th,  in  a  stubble-field  of  Mr.  Jamieson's,  in  which  all    ^*^ 
Miichiiiery  entered  for  comixitition  was  collect<'tl.     Plots  of  about  1  acre  «^^ 

it  TTn«   \  "^  inion. 
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^ere  marked  out,  lots  drawn,  and  an  opportunity  afforded  for  a  preliminary 
^Tial,  in  order  that  those  in  charge  of  the  machines  might  sec  that  everything 
"Was  in  working  order,  and  that  any  radically  defective  apjmratus  might  at  once 
Vk5  scratched  from  further  competition.  The  advantage  of  this  plan  was  again 
^Tident,  two  exhibitors,  Messrs.  Richardson  of  Linsey  AVorks,  Lincolnshire, 
Vrith  a  new  Steam  Engine,  invented  by  G.  W.  Parley,  and  Fowler's  Anchor 
AVindlass,  &c.,  and  Mr.  Collinson  Hall,  with  two  6-hoi*sc  engines  of  E.  R.  and 
T.  Turner,  of  Ipswich,  fitted  with  his  polygonal  drum,  and  intended  to  haul 
the  steel-link  rope,  did  not  again  compete.  Tlio  novelty  in  Mr.  Richardson's 
engine  consists  in  the  boiler  being  constructed  of  steel  plates,  so  as  to  combine 
strength  with  lightness  (his  10-horse  engine  weighing  only  3  tons),  and  in  the 
use  of  Allen's  Patent  Cylinders,  so  constructed  as  to  economise  fuel  by  the 
complete  expansion  of  the  steam.  This  is  accomplished  without  any  separate 
expansion-valve,  the  cylinders  being  provided  with  an  internal  trunk.  Wo 
had  no  opportunity  of  judging  of  the  merits  of  this  engine,  as  the  attendants, 
for  reasons  unexplained,  never  had  it  ready  for  trial.  The  engines  of  Messrs. 
Turner,  though  too  small  for  stiff  work,  are  of  ingenious  construction,  and 
]mrticularly  commendable  for  the  simple  manner  in  which  Mr.  Hall's  drum  is 
detached.  This  is  accomplished  by  removing  a  pin,  when  the  whole  of  the 
windlass  can  be  lowered,  and  the  engine  is  ready  for  ordinary  farm  work. 
Tliero  are  other  points  in  which  these  pony  engines  are  deserving  of  notice. 
Ijocomotion  is  effected  by  having  two  si)eeds  for  the  pitch-chain,  which  drive 
one  or  both  hind  wheels.  The  small  travelling-wheels  in  front  can,  by  means 
of  a  worm-wheel  and  steering-rod,  be  locked  by  the  driver  at  a  right  angle ; 
the  engine  can  thus  bo  turned  in  little  more  than  its  own  length.  The 
weight  of  each  engine  complete  is  4  tons  ;  the  price,  with  the  drum  attached, 
o2o/.  As  far  as  we  could  ascertain,  no  great  alteration  has  been  made  in  Mr. 
liall's  invention  since  the  Worcester  meeting.  The  link-chain,  which  forms 
the  chief  feature  of  his  system,  is  constructed  in  18-inch  lengths  of  half  inch 
steel  rod,  connected  by  pairs  of  plates  6  inches  long,  held  together  by  rivets. 
Its  weight  is  more  than  double  that  of  the  ordinary  wire  rope.  By  some  error 
of  construction,  the  drums  were  not  cast  time,  and  varied  S-sixteenths  of  an 
inch ;  consequently  the  projections,  instead  of  receiving  the  plates,  came  in 
contact  with  the  rods,  and  were  broken  in  consequence.  This  accident  was 
n*]  laired,  and  although  Mr.  Hall  withdrew  from  competition,  his  tackle  being 
evidently  in  an  unmatured  state,  we  had  an  opiwrtunity  of  seeing  the  appa- 
ratus at  work  for  a  short  time  on  Friday.  There  appeared  great  friction 
between  the  angular  surHice  of  the  dnmi  projections  and  the  plates  of  the  link- 
chain  ;  had  the  edges  been  rounded  off,  this  would  have  been  avoided,  and  the 
rope  would  liavc  left  the  drum  without  that  clinging  tendency  which  must 
have  increased  the  draft.  The  anchor  differs  from  Fowler's,  in  not  entering 
the  ground  at  all;  its  four  rather  small  wheels  travelling  on  lengths  of  angle 
iron,  kejit  in  place  by  iron  struts  driven  into  the  ground.  These  rails  are 
easily  taken  up  when  clear  of  the  anchor,  and  relaid  in  front.  The  question 
is  whether  the  struts  arc  capable  of  resisting  the  strain  when  the  work  is 
severe.  This  anchor  is  commendable  for  its  simpHcity  and  the  ease  with 
which  it  can  be  moved  from  field  to  field.  The  friction  on  the  joints  of  the 
ro^xj,  and  especially  the  rivets,  must  be  very  great,  and  wo  fear  breakages 
would  Ik?  frequent,  from  the  rope  not  properly  lapping  over  the  projections  on 
the  dnims.  'J'his  would  inevitably  happen  should  any  of  the  rods  become 
bent,  which  might  easily  occur.  The  system  does  not  embrace  porters,  and  it 
would  have  been  interesting,  had  time  allowed,  to  have  tested  the  draft  of 
this  rope  dragging  on  the  surface,  against  the  wire  rope  properly  "  portered." 
We  were  much  impressed  with  the  amiability  and  good  temper  exhibited  by 
Mr.  Hall  under  his  tryin<^  disappointment.  AVhilst  these  preliminary  trials 
were  in  i)rogross,  the  judges  were  employed  in  arranging  the  fields  for  the 
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different  trials,. and  in  giving  directions  to  the  surveyor  for  the  meaflareiXMQt 
of  the  lote.  Much  valuable  time  during  the  earlier  part  of  the  trials  wu  thm 
consumed  ;  and  the  judges  would  respectfully  suggest  that  in  future  it  wonld 
he  desirable  that  the  visiting  Committee  be  empowered  to  decide  upon  the  size 
of  the  plots,  and  arrange  for  their  being  measured  and  marked  out^  ao  that  the 
judges  would  merely  decide  as  to  the  sites  most  suitable  for  the  varioiu 
trials. 

As  three  of  the  fields  were  clover  le}',  it  was  decided  to  teat  the  capaKlitirt 
of  competitors  in  Classes  I.  and  IT.,  for  both  ploughing  and  cultivating,  witiwnt, 
however,  disqualifying  any  merely  cultivating  apparatus  from  inalsli^  to 
plough. 

Class  I. 

On  Wednesday,  July  13th,  the  real  work  commenced  with  Class  I.,  )ilongh- 
ing  clover  ley,  7  inches  deep.  Five  competitors  appeared,  but  as  Mewfc 
Steveus,  and  GaiTCtt  and  Sons  em[)loyed  the  same  jwwer  (Savory's  doable  en- 
gines), the  trial  for  the  latter  iirm  was  necessarily  deferred  imtil  the  following  day. 
The  tirst  three  entries  occupied  a  field  .idjoiuing  the  scene  of  Tuesday's  opera- 
tious,  Messrs.  Stevens  and  Garrett  and  Sons  being  placed  side  by  side  in  a 
grt)und  of  14  acres  on  the  other  side  of  the  road. 

The  following  Table  will  explain  the  method  of  trial  adopted,  and  it  will  be 
soon  that  some  new  tests  were  introihia'd.     The  time  occupied  in  getting  up 
steam,  and  in  arranging  the  tackle  for  work  after  reaching  the  field,  wm 
accuratclj'  noted ;  and  it  may  be  as  well  to  remark  liere,  that  in  all  cases  the 
work  Wiis  entirely  ])erformed  by  the  regidar  staff  belonging  to  each  system, 
extrnn(»ons  assistan<e  lx*iug  forbidden.     The  entry  of  fuel  includes  all  that  wm 
em ] 'loved  from  the  time  of  lighting  the  fires  until  the  work  was  completed.  In 
aniviiii^  at  the  last  column,  total  cost  per  acre,  the  same  calculations  M  to 
wwar  and  tear  and  iiiti^rest  on  capital  were  adopted  as  at  Worcester.    Not  that 
such  figures  are  absolutely  corri»ct.     The  great  speed  at  which  machinery  i* 
often  driven  at  such  trials  causes  increased  wear  and  tear  ;  and  probably,  if  *? 
tloubl(;d  this  item,  we  should  bo  ueanjr  the  mark.     The  reader  can  wake  Mb 
own  cukulations ;  by  adhering  to  the  same  data  comparisons  are  rendered 
easy,     ^riie  labour-column  will  be  found  to  vary  slightly  from  the  same  figul"^ 
at  Worcester.    The  cost  of  the  water-cart  and  lad,  taken  at  4«,  a  day,  is  i^J^ 
eluded;  also  a  charge  for  oil,  varying  from  Is.  to  Is.  G(/.  a  day,  according  ^ 
the  system  retiuires  one  or  two  engines.  * 

J  Mots  1  and  2  fell  to  John  Fowler,  who  occupieil  Lot  1  with  his  14-hor^ 
engine  and  anchor,  in  precisely  the  same  manner  as  at  Worcester.  The  foa^^ 
furrow  balance-plough,  with  slack  gear,  was  used  on  both  plots.  The  «p6^S 
was  here  very  moderate ;  and  it  was  evident  that  Mr.  Fowler  was  special^^ 
desirf»us  of  showing  gooil  ])lougliing.  Tlie  engine  was  driven  wiUi  great  stead 
less,  and  the  work  was  exa^llent ;  indeal,  it  would  have  borne  comparison  wit^ 
ouch  of  tlie  horse-ploughing  which  took  place  in  an  adjacent  field.  FroC^ 
'Inse  observation  during  those  trials  we  are  convinced  that  good  ploughing  i^ 
Mipossible  at  a  speed  cxccnnling  2i  miles  per  hour.  If  driven  faster,  the  im^ 
, /lenient,  whatever  its  constniction,  becomes  unsteady  in  its  movements,  eithc£^ 
,umi)s  out  or  draws  into  the  soil,  according  to  the  amount  of  resistance,  andth^ 
"'iTow  is  left  in  a  broken,  uneven  condition. 

•iteam  does  not  shine  as  a  ]»loughing-ix)wer.  Fortunately  it  is  not  often  Iha^ 
» vA)ni])leto  inversion  of  the  soil  is  necessary  or  desirable.  Cultivation,  diggin^^ 
)r  smashing,  will  generally  prove  far  more  Ixjueficial.  All  Mr.  Fowler's  im^ 
elements  arc  on  the  balance  or  equi})oise'  principle ;  whilst  there  is  great  mercr^ 
u  this  arrangement  tliere  is  one  disadvantage  which  was  noticeable  throughoc^ 
''\  ♦rials.    This  princijdo  enables  you  readily  to  lift  the  frame  ont  of  work,  c^ 

...  .ru«  \\y   ini.j'-kTi  \yy\  ♦onds  to  ])reveut  tlic  ploughs  from  at  odog  enteni^^ 
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their  work  to  tlio  full  dcptli ;  consequently  we  find  that  the  anchor  lad  ta 
IVcMiucntly  called  ujon  to  add  his  weij^ht ;  still  more  lieadland  is  left  im- 
l)l(»iiglied,  or  irregularly  ploughed  out  than  hy  some  other  implements.  A« 
soc»u  as  the  slack  drums  tigliten  the  rojx)  the  pressure  of  the  tail-rope  hdp« 
to  k(x;p  the  plough  to  its  work.  But  if  the  system  has  this  ohjectioD,  which 
wc  lliiuk  caunot  be  denied,  it  has  the  merit  of  Jlcxihility^  if  we  may  use  the 
term  to  express  the  cayvacity  of  the  implement  to  adapt  itself  to  im^nlaritiei 
of  surface.  Tliis  may  in  some  measure  he  attributed  to  the  influencje  of  larger 
wlicels  in  steaOyiug  the  draft.  Thus,  if  worked  across,  ridge  and  funow,  it 
will  be  found  that  the  balance-] )lough  moves  more  soil  through  the  towgronwl 
than  any  other  implement  yet  invented.  The  cost  for  labour,  &c,  was  a» 
follows : — 

1  engineer 
1  ploughman 

1  anchor-lad 

2  porter-lx)ys,  Is.  Zd,    .. 
Water-cart  and  lad 
Oil  

Total     ..  ..         16    0 

When  the  Judges  stopped  work  at  (J  p.m.  a  considerable  portion  of  the  plos, 
(•rigiuully  about  5  acres,  was  imlinishetL  In  all  cases  the  land  actnwly 
I^loughed  was  measured  after  the  work  was  over,  tlic  shortest  length  heing 
taken  in  each  case,  as  the  lieadlands  would  have  to  be  ploughed  up  to  thi« 
point. 

"  Oil  Lot  2,*'  Fowler  worke<l  two  seven-horse  single-cylinder  engines,  acting 
simultaneously  on  opixjsite  headlands.  Tlie  engines  are  fitted  with  clip-dnnn8| 
reversing  gear,  &c.,  precisely  similar  to  those  attached  to  his  ordinary  engw* 
''^  This  arraiigemtnt  of  jioiver  icas  the  chief  novelty  of  the  Show."  At  Wor- 
cester double  engines  were  first  exhibited  alternately  in  action.  It  *** 
suggested  that  a  great  imi)rovement  would  result  if  the  engines  could  w 
made  to  work  together.  This  was  then  considered  impracticable;  and  JB* 
in  one  short  year  we  have  the  idea  matured.  A  great  step  has  been  tabft 
in  the  history  of  steam-cultivation,  which  may  fairly  bo  claimed  as  ^h®'!*" 
o(  that  prize  system  which  has  been  in  some  quarters  so  rashly  and  sweejingV 
condemned. 

And  how  has  this  Ix^en  brought  about?    By  a  simple  and  apparently  in*^ 

niGcant  alteration  in  details:  formerly  the  joints  which  connect  the  diffew^*' 

lengths  of  rojKJ  could  not  travel  round  the  clip-drum,  the  friction-pulleys  heing 

^xt'd  in  a  certain i)osit ion  would  cause  an  obstruction  and  consequent  ft*tw«; 

lie  4(X)-yurd  rojie  worked  round  the  clip-drum ;  the  joints  travelled  to©** 

he  anchor  sheave  ;  and  the  length  of  furrow  coidd  not  exceed  about  350 )'ai^ 

riiese  pulleys  are  now  hung  upon  an  upright  axis,  and  liave  a  free  xnotiflO* 

vhicli  allows  them  to  give  way  when  a  joint  passes.    They  are  brought  hflct 

0  their  |X)sition  hy  tlie  action  of  an  indian-mbber  spring  which  oonnwts  thCD^ 

'»'i:ethcr,  and  which  is  strong  enough  to  keep  the  pulleys  properly  presfflDg.^^ 

•'^  roi)o.     This  arran element  works  a<lmirably  ;  and  during  the  two  days*  tr^ 

•vhich  these  engines  were  subjected  we  never  found  that  the  rope  exhibit** 

-y  tendency  to  sli]\  so  perfect  was  the  grip  of  the  cliivdnun. 

'Vlie  pace  was  here  considerably  faster  than  on  Tlot  1,  Fowler  evidently  hciD? 

o.rous  of  showing  economy  of  cost  rather  than  excellence  of  ^^^'.^  J^ 

irrow  was  consequently  more  broken  and  irregular,  but  still  we  conffl^^^ 

le  work  creditable.     The  engines  worked  smoothly,  and,  so  far  as  we  ooflW 

Ascertain,  api)eared  U  ')ear  an  equal  slip^xj  of  worK  in  either  direction,   jj^ 
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hour  less  tLan  the  14-liorsc  engine — to  the  time  rc<iuiretl  to  arrange  the  tickle 
in  the  lielJ,  which  was  carried  without  the  assistiincu  of  horses,  and  likewise 
to  the  fuel  consumed.  The  engines  were  masters  of  their  work ;  and,  acting 
in  combination,  apjxjared  to  possess  more  j^owcr  than  the  large  engine  and 
anchor  ;  but  no  tests  were  employed  to  determine  this  point.  Tlie  advantages 
of  this  system  appear  to  be  :  that  horses  are  not  required  to  move  tackle  ;  that 
there  is  a  saving  of  time  in  setting  down,  taking  up,  and  removing  from  field 
to  field ;  that  the  two  small  engines  are  lx)th  available  for  ordinary  farm-work, 
such  as  thnishing,  driving,  l>arn-work,  &-c. ;  and  what  is  most  imjjortant,  that, 
ill  the  event  of  an  accident  to  07ic  eiKjinc^  the  work  need  not  be  stopped,  as  by 
tlie  aid  of  an  anchor  the  single  engine  could  still  proceed  with  the  work, 
slowly,  it  may  be,  but  still  making  some  progress,  at,  j)erhaps,  a  critical  time, 
when  total  suspension  would  be  disastrous.  Nay,  we  do  not  see  why  on  very 
large  occui^itions,  or  for  purjioses  of  hiring  out,  two  anchors  and  extra  rope 
might  not  l)e  provided,  so  that  in  light  work,  such  as  scarifying  stubbles  after 
harvest,  or,'  crossing  fallows  in  spring,  two  sets  could  be  employed,  and  thus 
an  immense  amount  of  work  accomplished.  Tliis  adaptability  to  varying  cir- 
cumstana«  must  always  be  considered  a  point  of  imix)rtance.  The  cost  of 
labour,  &c.,  is  as  follows : — 

2  engineers  7    0    a  day. 

1  ploughman 

li  porter-boys 

AVater-cart  and  boy 

Oil  

Total        ..         ..       18    0 

Plot  3  was  occupied  by  Messrs.  Savory  and  Son,  of  Gloucester,  who  worked 
a  12-liorse  Double  Cylinder  Engine,  furnished  with  two  winding-dmms, 
travelling  round  the  boiler,  and  acting  precisely  on  the  same  principle  as  the 
windlass  exhibited  by  Messrs.  Howard,  only  attached  to  and  forming  part  of 
the  engine :  they  worked  Howard's  Four-furrow  Plough  and  Fowler's  Anchor. 
Not  being  i)rovided  with  tlie  required  length  of  rojx)  (1200  yards)  tliey  were 
unable  to  plough  the  whole  length  of  the  furrow.  Owing  to  frequent 
stoppages  to  adjust  the  plough  the  work  was  slow,  and  the  consumption  of 
fuel  greater  than  it  should  have  been.  The  quahty  of  the  work  was  good, 
and  second  to  Plot  Xo.  1. 

This  Engine  can  be  iiscd  with  either  self-moving  anchor  or  with  fixed 
anchors  on  the  round-about  system,  and  is  well  adapted  for  colliery  work,  &c. 
The  windlasses  are  thrown  in  and  out  of  gear  by  a  lever  on  the  tender,  which 
nets  through  a  connecting-rod  upon  spur-wheels,  thro\ving  one  into  gear  and 
tlie  reverse  one  out.  Cam-wheels  regulate  the  guide-pulleys,  which  work 
from  right  to  left,  coiling  the  rojxj  on  the  somewhat  narrow  drums  witli 
great  regularity.  Considerable  ])o\ver,  however,  appears  to  be  consumed  in 
this  arrangement,  and  we  noticed  that  the  engine  was  not  so  steady  or  smooth 
in  its  motions  as  their  double  engines.  For  thrashing,  a  cross  shaft  is  driven 
through  the  smoke-box  from  the  fly-wheel.  In  case  of  stoi)page  a  break  is 
used  to  ].)revent  slack  rope  being  thrown  oil*.  An  arrangement  of  this  sort 
on  the  double  engines  mvj\\t  be  useful.  The  cylinders  are  placed  above 
and  below  the  boiler,  and  occupy  a  ]x)sition  nearly  in  the  centre  of  the  engine. 
Altogether  this  a]>paratus  has  considerable  merit  The  i)articular8  of  labour 
being  identical  with  Lot  1,  are  not  repeated. 

Lot  4,  in  another  field,  fell  to  Mr.  Steevens,  who  employed  Garrett  and 
Son's  Double  Engines  (Savory's  patent),  working  his  lour-furrow  Plough 

2  F  2 


400  Bepoi-t  an  Steam  Cultivation  at  Newcastle. 

and  Cultivator  combined.  It  is  only  fair  to  state  that  the  surface  i 
was  somewhat  trodden,  and  in  places  the  furrows  had  to  be  cro( 
implement,  disadvantages  which  were  duly  noticed  by  the  Judge 
at  Worcester,  the  implement  was  driven  too  fast  to  allow  of  i 
The  furrow  was  most  irregular  and  broken,  and  in  places  it  ^ 
to  decide  from  the  appearance  of  the  surface  whether  it  was  ploughi 
vating.  The  depth  was  unequal,  and  altogether  indifferent  work 
Mr.  Steevens  has  considerably  strengthened  and  improved  his  imph 
AVorcester ;  the  principle  is  the  same,  but  the  arrangements  for  si 
reversing  the  lower  frames,  which  carry  the  working  parts  of  i 
are  by  an  ingenious  arrangement  made  to  work  in  each  other — 1 
connecting-rod  by  which  the  frames  are  raised  passes  through  the  s 
which  is  hollow.  This  implement  was  so  briefly  alluded  to  in  th( 
Report  that  we  think  a  short  description  may  be  acceptable.  It 
rectangular  in  outline,  and  of  equalheight  from  back  to  front;  o 
two  frames,  of  which  the  upper  one  is  fixed,  having  small  wheels  a 
travelling  on  the  hard  surface,  which  tend  to  keep  it  rigid ;  the  un 
divided  into  two  portions,  each  being  independent.  The  cultiva 
ments  are  fixed  to  the  lower  frames,  and  are  elevated  and  deprcsse< 
of  a  rack  and  pinion.  The  man*s  seat  is  part  of  the  upper  fra 
implement  when  enteiing  the  soil  takes  its  depth  according  to  the 
which  it  is  regulated  by  the  rack  and  pinion,  uninfluenced  by 
The  implement  enters  the  ground  more  readily  than  the  balance  j 
on  a  perfectly  level  surface  and  mild  soil  would  undoubtedly  make 
where  the  surface  is  irregular  and  hard,  the  depth  is  uneven,  and 
and  furrow  were  crossed  the  work  was  very  bad,  Uttle  or-  no  soil  I 
through  the  low  ground.  The  rapidity  with  which  the  double  enj 
work  was  very  remarkable,  only  six  minutes  being  occupied  in  pi 
the  tackle,  and  this  without  any  employment  of  horse-power, 
were  not  applied  to  the  trial  No.  5  on  the  following  day ;  but  since 
coal  consumed  by  Messrs.  Garrett  and  Son  whilst  in  work  was  1 
14  lbs.,  it  was  assumed  that  the  difference  between  this  and  13  ( 
the  fuel  used  by  Steevens,  would  be  required  to  get  up  the  steam 
engines. 

Messre.  Garrett  worked  one  of  Howaixi's  Four-furrow  Ploughs, 
be  described  further  on.  The  pace  was  rather  slower  than  wit 
implement,  the  furrow  less  broken,  and  the  depth  more  even.  The 
fair,  though  not  nearly  equal  to  that  made  on  Plot  1.  The  laboi 
was — 

8,  d. 

Two  engineers     7    0    a  day. 

One  ploughman 3    0        „ 

One  porter-lad 2    0        „ 

Water-cart  and  boy 4    0        „ 

Oil        16        „ 

Total     ..      ...     17    6 

We  noticed  an  improvement  in  these  engines  in  the  position  of  th 
which  werc  formerly  in  the  front,  and  arc  now  brought  to  about  tl 
the  engine  and  placed  above  and  below  the  boiler.  The  winding-dr 
smoothly,  and  the  guide-pulleys  coiled  the  ropes  with  great  regi 
great  weight  of  these  engines— nearly  twelve  tons  each  when  at  wo 
fuel  consumed  for  work  done,  are  items  which  contrast  unfa  vol 
Fowler's  double  engines  working  simultaneously. 
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Tho  remaining  trials  in  Class  1  for  Implements  competing  as  Steam  CM- 
vntors  took  place  on  Saturday,  July  IGth,  in  a  fieldf  of  thirty-fofor  acni, 
liclonging  to  Mr.  Dod.  This  was  the  strongest  portion  of  the  land,  thoo^ 
still  not  to  be  comj^ared  with  the  seven  year?  fallow  field  at  Worcester,  fit 
if  tho  soil  was  not  extraordinarily  stiff,  it  was  remarkably  dirty,  the  sor&oe 
presenting  a  complete  mat  of  running  grass,  amongst  whidi  the  Onion  Gooeh, 
Arcnatherum  ai-ejiaceum,  was  very  conspicuous,  and  appeared  to  excite  tiie 
curiosity  of  spectators,  to  most  of  whom  it  was  a  novelty.  The  field  was  old 
stubble ;  the  lots  about  five  acres  each,  and  twenty  chains  lone ;  the  implemoiti 
working  up  and  down  tho  lands.  Four  competitors  appeared :  Messrs.  Fowtar, 
with  two  sets,  and  Messrs.  Garrett  and  Savory,  both  using  different  forms  of 
1  loward's  Cultivator.  Mr.  Steevens  having  no  power  to  draw  his  implement 
wns  unable  to  compete,  which  was  of  the  less  importance  as  it  came  into 
competition  in  Class  4. 

These  trials,  being  properly  regarded  as  affording  the  most  important  test  of 
the  value  of  the  different  systems,  excited  much  interest ;  and  as  the  wcnkwas 
prolonged  from  about  11  a.m.  till  7  P.M.  the  public  had  an  excellent  opFO^ 
tunity  for  careful  inspection. 
Ijots  were  drawn  in  the  following  order. 

Mr.  Fowler  occupied  Lot  1,  wtli  the  double  engines  working  a  4-tiMd 
Cultivator.    This  work  was  very  good,  the  surface  left  somewhat  roo^  and 
open ;  the  ground  thoroughly  disturbed,  the  bottom  clean  and  even,  and  i 
depth  of  fully  C  inches  moved.     The  engines  were  driven  at  a  modenUe  pscci 
and  consequently  good  work  was  possible.    Although  working  deeper  tban 
cither  of  the  other  Cultivators  ui)on  a  very  foul  surface,  there  was  no  tendency 
to  clog  up  the  form  of  the  frame  and  breasts  allowing  the  implement  to  ctetf 
itself.    The  quantity  of  soil  actually  moved  per  acre  was  775  tons,  exceeding 
the  best  work  of  Howard's  Cultivator  by  26  tons.    We  prefer  the  work  ly 
this  implement,  because,  in  the  event  of  heavy  rain,  the  vegetable  matteit 
would  not  grow  so  readily,  being  more  thoroughly  shaken  and  separated  firotstt 
the  soil,  and  in  the  succeecUng  operations  tlie  implements  would  more  retdilS 
break  up  a  rough  than  a  smooth  surface. 

Lot  2,  Garrett's  Double  Engines  (Savoryjs  patent)  came  next,  working  o*^ 
of  Howard's  large  7-tined  Cultivators.  Tho  surface  was  left  flatter  th^^ 
Fowler's.  The  dejith  did  not  average  more  than  five  inches,  the  impleme^^ 
overlapiKjd  its  work,  and  in  pLices  portions  were  missed.  This  latter  fiw^ 
was  no  doubt  attributable  to  the  great  pace  at  which  the  implement  w^^ 
driven  (one  of  the  Judges,  who  was  also  at  Worcester,  remarked  that  ihc^ 
engines  could  not  work  slowly).  The  plot  was  finished  nearly  an  hw — - 
Hooncr  than  the  others.  Notwithstanding  the  excessive  pace,  the  fuel  coi^ 
sumed  was  enormous,  a  serious  item  in  most  districts.  When  a  request  w^ 
nado  that  the  depth  of  the  work  should  be  increased,  tho  implement  imm^ 
iiat(.»lv  clogged  up.  Tho  soil  moved  was  691  tons  per  acre,  84  tons  less  tha-^ 
->  \.6t  1. 

'  ot  3  fell  to  Savory  and  Son's  Double  Windlass  Engine,  working  Howard'' - 
Ml  ill  Cultivator  with  Fowler's  Anchor.  A  scries  of  accidents  prevented  r^ 
roin  keeping  an  accurate  record  of  the  time.  These  delays  appeared  partl^ 
Kic  to  a  want  of  proper  arrangement.  Thus  the  Anchor  was  placed  at^c:^ 
.rent  an  angle  in  reference  to  the  power,  and  consequently  dragged;  later  ^^ 
he  pumps  would  not  work.  The  land  was  well  moved,  the  depth  about  ^^ 
'"?hes,  the  In^ttom  fairly  even,  and  the  soil  disturbed  740  tons  per  acre. 
l/)t  4  was  drawn  by  Fowler,  who  used  liis  14-hor8e  engine,  clip-drum  *^^ 
T^'^iass,  as  employed  on  Lot  1  of  the  ploughing  comjxitition.      We  belies* 

1  i.L^inal  intention  was  to  use  the  7-tined  balance  Cultivator,  but  findi 

.?'    '^^    'jrm  f'w  *Viiu  im'^^'^^nfint,  — ^i'^h  is  in*''»'^'^'Hi  to  cross  land 
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roken  up,  lio  sent  for  a  jx)werful  3-tined  digger,  using  Cotgreavc's  forked 
reasts.  This  change  of  plan  caused  considerablo  delay,  so  that  noon  was 
ast  before  work  commenced,  ^e  public  were  recompensed  for  the  delay,  by 
he  sight  of  some  splendid  work  which  wo  consider  fairly  deserved  to  be  called 
igging,  as  the  soil  was  broken  up  from  8  to  9  inches  deep.  This  implement 
ppears  to  us  the  most  perfect  that  has  as  yet  been  used  for  steam  cultivation ; 
t  was  not  the  most  suitable  for  the  job  in  hand,  as  it  partly  buried  the 
ubbish  which  should  have  been  on  the  surface,  but  as  a  means  of  breaking 
ip  the  soil  in  rough  masses,  and  leaving  the  surface  exposed  to  the  influence 
)f  frost,  it  is  invaluable  for  autumn  work.  The  soil,  920  tons  per  acre,  was 
horoughly  moved,  an  even  bottom  being  left. 

We  may  here  remark  that  having  tested  the  capacity  of  the,  various  systems 
■or  getting  up  steam,  preparing  for  work,  «fec.,  in  th^  previous  trial,  no  further 
lotes  were  taken  on  these  points.  Tlie  coal  consmned  as  noted  in  Table  II. 
8  the  quantity  employed  during  actual  work.  In  each  case  the  soil  was 
carefully  shovelled  away,  so  as  to  leave  a  trench  right  across  the  work — the 
:haracter  of  the  bottom  was  thus  ascertained.    Our  Awards  were  as  follows  : — 

First  Prize,  100?.,  to  John  Fowler,  for  his  two  7-horse  Engines,  &c.  (1540). 
Second  Prize,  60?.,  „  14-horso    Engine,   Anchor,    &c. 

(1539). 
IliGjhly  Commended.    R.  Garrett  and  Sons,  for  Improvements  in  Double 

Engines  (Savory's  patent). 

.  Class  II. 

Tlie  trial  of  systems  for  small  occupations  was  conducted  on  precisely  the 
ame  plan  as  those  in  Class  I.  On  Thursday,  July  14,  ploughs  working  7 
ichcs  deep  comi)etcd.  There  were  three  entries  :  Messrs.  Howard,  and  Messrs. 
'^owler  with  two  systems.  Lots  of  about  3  acres  were  measured  out  side  by 
ide.     Tlie  soil  was  uiiifoiTn  in  character  and  easily  stirred* 

Lot  1  was  drawn  by  the  Messrs.  Howard,  who  used  one  of  Clayton  and 
ihuttloworth's  10-horse  Portable  Engines,  working  their  double  windlass  and 
jur-furrow  plough  on  the  wcll-kiio\vTi  round-about  system.  There  is  little 
Iteration  to  notice  in  their  well-made  machinery  since  the  Worcester  Meeting, 
^he  windlass  has  been  strengthened  by  the  extension  of  the  supporting 
►rackets.  The  arrangement  for  throwing  either  windlass  in  or  out  of  gear  is 
[igcnious  and  simple.  The  shaft  works  on  an  eccentric,  so  that  cither  end 
an  be  lowered  or  raised ;  as  the  windlass  is  lowered  its  motion  is  instantly 
.rrested  by  a  woo<len  break,  and  when  again  it  is  partially  raised,  and  placed 
n  ix)sition,  a  «:entle  clicck  is  maintained  whicli  prevents  the  slack  rope 
rom  being  given  off  too  rajndly ;  the  ]X)wer  tliat  would  otherwise  be  lost, 
)y  this  oix^ation  is  partially  reclaimed  by  the  action  of  the  double  snatch* 
>iock,  which,  since  Worcester,  has  received  the  addition  of  a  flange  on  tho 
lack-rope  disc. 

The  plough  consists  of  a  strong  carriage  on  four  wheels,  the  moveable  frames 
.t  either  end  carrying  the  working  ])arts,  which  when  out  of  ground  are  sup- 
orted  by  strong  springs  fixed  on  the  carriage.  The  plough  is  steered  by  a 
:*ver  action  on  the  front  wheels.  The  imjilement  has  been  considerably 
trengtlicned,  and  the  vibration  noticed  in  the  Worcester  Eeport  is  not  now 
isibie.  The  Anchor  arrangements  were  unaltered,  and  there  was  still  the 
mie  liability  to  dra:^,  thou:j;h  no  accident  of  tho  sort  occurred.  We  particu- 
irly  call  attention  to  the  time  occupied  in  getting  up  steam  and  setting  down 
lie  apparatus  as  detailed  in  Table  No.  III.,  and  to  the  large  horse-strength 
jqnired  to  move  the  apparatus  from  field  to  field :  to  do  this  at  one  operation 
^oald  requirtj  about  8  horses— a  greater  strength  than  ought  to  be  found  on  a 
oiall  occupation  usiiii;  steam  power,     llic  cost  for  labour,  &c.,  would  be : — 

Engineer 
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8.  d. 

Engineer  " 3  6  a  day. 

Ploughman     3  0  „ 

Windlass-man        2  6  „ 

2  anchor-men         4  0  „ 

2  porter-boys 2  6  „     ; 

Water-cart  and  boy       4  0  „ 

Oil 10  „ 

Total       20    6 

The  work  was  veiy  good,  the  furrow  laid  over  evenly,  and  the  dept 
rally  well  maintained :  nor  must  it  be  forgotten  that  the  round-about  sy 
specially  adapted  for  fields  of  irregular  shape,  as  it  can  work  comers 
would  be  difiicult  if  not  impossible  for  the  direct  system  to  deal  with. 

Lot  2  was  selected  by  Mr.  Fowler  for  one  of  his  T-horse  Engir 
Anchor,  working  a  three-furrow  plough,  driven  at  a  pressure  of  100 
the  square  inch ;  the  work  done  was  really  extraordinary,  much  t< 
however,  for  the  furrow  to  be  even ;  it  was  more  broken  and  irregular 
L#ot  1.  The  engine  moved  into  the  field,  drawing  the  plough  behind 
versing  stiff  ridge  and  fuiTOw ;  three  horses  brought  the  remainder  of  the 
which  was  ready  for  work  in  35  minutes  after  reaching  the  field.  T] 
sumption  of  fuel,  including  getting  up  steam,  was  very  moderate.  The 
the  same  as  that  required  by  the  14-horse  Engine  as  already  detailed. 

Lot  3  was  also  occupied  by  Mr.  Fowler,  who  here  show^  a  modificj 
his  system  suitable  for  an  ordinary  lO-horse  Portable  Engine.  A  self- 
clipKirum  on  a  carriage,  firmly  attached  to  the  engine,  was  driven  fr 
fly-wheel  by  a  belt  composed  of  wooden  joints  faced  with  iron.  This  ru 
loose,  and  being  of  considerable  weight  bellies  down  so  as  to  take  a  go 
of  both  the  driving  and  driven  wheels ;  the  clip-drum  carriage  draws  iti 
the  engine  forward  as  the  work  i)roceeds,  by  winding  up  a  rope  precisely 
same  way  as  the  moveable  anchor ;  the  windlass-man  throwing  the  2 
and  out  of  gear  at  the  same  time  that  he  reverses  the  motion  of  the  clip 
It  is  a  very  ingenious  arrangement,  and  may  deserve  the  consideration  ( 
who  already  ]X)ssess  a  portable  engine,  and  have  good  square  fields.  S 
the  best,  we  must  regard  it  as  a  makeshift,  and  liable  to  the  same  objec 
Messrs.  Howard's  system — viz.,  the  large  strength  of  horses  requi 
removals,  and  the  longer  time  consumed  in  preparing  for  work.  These 
imfortunately  could  not  be  ascertained,  in  consequence  of  Mr.  Fowler's 
being  unprovided  with  the  regulation  steam-gauge,  so  that  operatic 
delayed  about  two  hours  whilst  one  was  fitted  on.  We  believe,  howev- 
about  the  same  time  would  be  taken  up  in  this,  as  in  the  precedin 
The  four-furrow  plough  was  used,  and  the  work  done  wivs  excellent, 
plots  were  of  unequal  length,  the  Judges  counted  the  number  of  turn: 
by  each  implement,  and  allowed  accordingly.  The  labour,  &c.,  en 
amounted  to — 

8.     d. 

1  engineer       3  6  a  day. 

1  ploughman 3  0  „ 

1  windlass-man      2  6  „ 

1  anchor-lad 2  0  „ 

2  porter-boys 2  6  „ 

Water-cart  and  boy       4  0  „ 

Oil 10  „ 

TotiU       li      .i      ..   18    6 


lOu  Report  on  Steam  Cultivation  at  Newcasth, 

Oil  Friday,  July  15th,  the  trial  of  Steam  Cultivators  in  Class  11.  tookiJace, 
ill  two  fii-kls  of  Mr.  Smith's,  on  the  Itisinj;  Sun  Farm,  and  we  iiave  never  seen 
nn)re  cxcelhnii  trial-grounds.  The  fields  were  rectangular,  nearly  equal  in 
size,  20  and  21  acrcri  resjKictively,  and  remarkably  even  in  character.  By 
dividinp;  them  in  half,  jilots  of  about  8  acres  were  obtained;  they  were 
in  stubble  from  last  year,  and  tlie  surface  was  covered  with  a  goodly  assemblage 
of  running  weeds,  amongst  which  the  onion  couch  was  again  conspicuous;  we 
venture  to  assert  that  never  before  has  the  Society  been  able  to  offer  such  an 
(>l)j)ortunity  for  a  fair  day's  work. 

.  Lots  were  drawn,  and  the  four  com]x;titors  were  thus  arranged :— Mr. 
Fowler  occu])ied  the  upjitT  half,  and  Messrs.  Coleman  and  Morton  the  lower 
]Kirt  of  the  fn"st  field,  whilst  Mr.  Fowler  and  the  Messrs.  Howard  were  placed 
in  similar  positions  in  the  adjuining  field. 

Lot  1  was  occupied  by  Mr.  Fowler  with  the  ix)rtablo  engine  and  dip-drum 
carria.;e,  descril^ed  above,  working  a  4-tined  digger  with  Cotgreave's  DPeosti 
'i'his  iin[)lement  made  good  work  :  it  api>eared,  however,  to  move  much  more 
soil  tlian  was  actually  the  case ;  for  though  nominally  working  at  8  inches,  it 
really  attained  a  depth  but  little  over  six.  The  imix)rtance  of  ascertaining  the 
exact  weight  of  soil  moved  was  here  evident,  and  ^ve  think  it  desirable  that 
this  tost  sliould  be  extended  at  future  trials.  Time  only  allowed  us  to  weigh 
o  3'ards  on  each  jilot ;  two  being  taken  from  the  top  of  the  ridge,  and  the  third 
from  the  furrow.  The  mean  of  the  three  gives  the  average  weight  of  a  yard 
of  si)il  moved  ;  greater  accuracy  would  be  ensured  if  the  mean  of  more  plot* 
were  tjiken. 

On  I-ot  2  Messrs.  Coleman  and  Morton  exhibited  their  system  of  cultivatio'i^ 
in  which  two  implements  are  alternately  at  work,  and  always  whenatworit 
ar(»  being  drawn  towards  the  engine.     There  is  thus  little  or  no  strain  upoa 
the  anchor,  which  is  much  the  same  as  an  ordinary  snatch -block,  whilst  tbo 
tail-rope  is  less  than  half  the  weight  of  the  draft-rope.     The  implements  me©* 
in  the  miildlc  of  the  field  ;  they  are  constructed  on  the  same  principle  as  tb® 
celebrat(Kl  horse-cultivators  of  this  firm.     The  engine  is  a  lO-horse  doable 
cylindi.T  traction-engine,  furnished  with  two  small  winding-drums,  which  ^^ 
revcrseil  by  the  engineer.     Guide-pulleys,  working  on  a  rack,  which  is^^JS?^^ 
by  the  windlass-man,  keeps  the  roj>e  well  coiled  on  the  ^vindlasses.     T»® 
anchor  reijuires  moving  at  every  three  ends,  or  after  IJ  bouts.    Labour  ein- 
}»loyed  consiets  of — 

s.    d. 

ViT\%\x\Q.Qr 3    6  a  day 

AVindlass-man 2     6     „ 

Two  men  cultivating       GO     „ 

Anchoi^lad       2    0     „ 

AVatcr-cart  and  boy         4    0     „ 

^'l 10     ., 


Total    ..      ..   19    0 

" '        '.i.  oh  in  this  cnso  only  v/as  in  a  direction  across  the  furro'^*'  ' 

.v^-il«'n.         arge  amount  of  soil  l)(>ing  moved;  depth  about  5  J  incb*-'**  ♦ 
"»ltoni  fail  ly  even,  thou^di  here  and  there  the  narrow  tines  had  groo^^^ 
hed,  and  left  the  soil  high   on  either  side  ;  the  surface  was  left  in  ^  ^\li 
.,iiiioii  for  fiirtluT  o[)erations.     Much  time  was  lost  fn.»m  one  of  theCi^^ 
iiors  breaking  from  contact  with  a  very  hirge  stone  ;  so  that  when  work  ^f 
■'^P]>«'d  at  s'v  o'clock,  not  more  than  hall' the  ])lot  was  comj>lete<l.   We  ^^    A 
..leihtT  ^1"    'nes  are  sufliciently  stron<2;  for  stony  land.     The  soil  moved  ^^ 
»-H  tons  J.,     '^-'^   the  most  bv  any  of  the  Cultivators.     This  ^vas,  no  ^^.^^^ 
'»"'iv  '!"•  .>.i.L....o«K       .Ar  V-  icross  tl-n  fn— r— «.  ^^ryA  \jq  thclr cai^^J V 
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for  going  intx)  the  low  ground.    The  total  ooet  will  appear  heavy,  probil^r 
some  extra  fuel  was  consumed  in  consequence  of  tlie  delay. 

In  the  adjoining  field  Messrs.  Fowler  and  Howard  ran  a  neok-and-ned^  WA 
Fowler  occupied  Lot  3,  the  upixjr  portion,  with  one  of  his  T-horae  engjsei^ 
working  a  4-tined  hahmce  Cultivator.    The  pressure  of  steam  was  seldom  loi 
than  105,  and  ranged  hetween  this  and  115  Ihs.  on  the  square  inch.    TheuoB 
was  tremendous ;  consequently  tlic  work  was  irregular,  and  in  aevenl  pboei 
|X)rtions  of  ground  were  missed.    Tlie  depth  varied,  but  would  not  araago 
more  than  five  inches ;  and,  as  ^vill  be  seen  by  reference  to  the  Table,  lea  nu 
was  moved  than  on  any  other  lot.    We  strongly  deprecate  these  laeing  triilit 
which  really  aflford  no  criterion  of  what  can  oe  done  in  an  ordinary  day^ 
work  on  a  farm.    Here  was  a  rare  opportunity  for  showing  really  good  wi* 
in  a  practical  fonn ;  and  instead  of  this  we  saw  the  power  of  a  nominil 
7-horse  engine  to  do  the  work  of  a  12  or  14-horse  engine,  and  some  very  in- 
different  cultivation.  We  trust  the  public  will  not  suppose  that  good  cultintkn 
can  be  effected  for  a  total  cost  of  2s.  7'4c?.  per  acre.    If  they  double  this  nm 
they  will  probably  be  still  under  the  mark.  Except  on  quite  light  soils,  a  7-ho<« 
engine  is  not  sufficiently  powerful ;  and  we  are  convinced  that  Mr.  Fowto 
would  not  recommend  his  customers,  except  under  peculiar  circnmstanoa^  to 
invest  in  a  single  engine  of  this  class.     It  is  always  good  economy  to  huntO' 
much  power  that  the  engine  may  be  master  of  its  work.    What  would  l»  ti* 
condition  of  an  engine  after  a  year's  work  similar  to  this  trial?    Would  it  not 
be  worn  out,  or  at  any  rate  greatly  injured  ?    Our  calculations  for  weir  od 
tear  arc,  consequently,  altogether  insufficient  for  such  work  as  this.*    Tta 
again,  let  it  be  borne  in  mind  that  good  work  on  a  hard  unbroken  sar&ce  bis^ 
ix)8sible  when  the  imjilcment  is  driven  fast.    Three  miles  an  hour  is  the  o^ 
side  i>ace  for  work  such  as  this,  and  whenever  this  is  exceeded  somethmi  n^ 
suffer.    1'hcre  is  another  consideration  that  may  well  induce  the  SocMty  ^ 
check  such  exhibitions,  viz.,  the  public  safety.    It  was  a  most  fortnn^VL 
circumstance  that  tliis  engine  was  working  from   the  near  side:  bid    ^^ 
been  otherwise,  the  fly-wheel,  which  from  some  imperfection  in  the  k*^ 
(which  cither  fell  out  or  broke)  fled  off  the  shaft^  instead  of  alighting  •g^^^ 
the  hedge,  must  have  dashed  into  the  group  of  spectators,  causing  a  ftSitl** 
loss  of  life.    It  may  be  said  that  this  was  quite  an  exceptional  acddent,  tf^^ 
was  it  not  in  consequence  of  tlio  excessive  speed  causing  intense  vibniti^* 
that  the  key  gave  way  ? 

Messrs.  Howard,  in  Lot  4,  made  bettor  work  tlian  Fowler,  though  here  t^ 
])ace  was  much  faster  than  would  be  desirable  for  every-day  work.  ThesiDol^* 
box  and  lower  part  of  the  funnel  were  nearly  red  hot,  and  would  very  ■cjjj 
have  been  burnt  through,  and  the  wear  and  tear  must  have  been  great  1^ 
implement  travelled  at  a  great  pace,  and  coming  in  contact  with  a  large  rto^^ 
the  shock  was  sufficient  to  throw  the  driver  with  violence  to  the  gtoat^t 
where  he  lay  for  some  minutes  stunned  and  sick.  The  land  was  decide^^ 
iK'tter  moved  than  Lot  3,  thouf^h  here  and  there  we  found  missed  spots,  and  '^ 
should  have  preferred  a  somewhat  rouji;hcr  surface.  G20  tons  were  moved  "J^ 
acre,  the  average  depth  being  al)out  5^  inches.  It  will  bo  seen  that  the  ti*'' 
occupied  in  actual  work  was  nearly  identical :  had  the  time  of  getting  up  steflfc^ 
setting  down  tackle,  &c.,  been  noted.  Fowler  would  have  gained  somcwfc*^ 
Here,  again,  as  in  all  the  other  trials,  Fowler's  engines  prove  themselves  "^ 
l)C.st  constructed  to  economise  fuel ;  this  is  probably  due  to  the  greater  ex*^* 
of  heating-surface  in  the  boiler  in  proix)rtion  to  the  horse-power.    We  bi*'* 


*  In  reference  to  this  qnestion,  we  may  remark  that  the  actual  wear  and  1 
on  the  boiler  and  furnace  of  an  engine  bears  a  close  proportion  to  the  amoant  <* 
fuel  consumed ;  thus  the  greater  the  latter,  the  greater  will  be  the  wear  and  tem^» 
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on  and  Shuttleworth's  engines  consuming  more  than  double  the  coal  used 

owler's  T-horse  engine. 

e  award  as  follows : — 

ret  Prize,  50^.,  to  John  Fowler,  for  7-horse  Engine,  Anchor,  &c.  (1541). 

cond  Prize,  25/.,  to  J.  and  F.  Howard,  for  Apparatus  (1608). 

concluding  this  portion  of  our  Report  we  would  remark  that,  whilst  the 
t  of  these  trials  proves  incontestably  that  steam  power  can  economically 
Deto  with  horse  labour,  it  is  not  so  much  in  the  mere  saving  of  cost  as  in 
superior  quality  of  the  work,  and  consequent  influence  on  produce,  that 
n  asserts  its  superiority  over  animal  power  for  strong  soils. 

Class  JIT. 

Ploughs  for  Steam  Power. 

[essrs.  Fowler,  Howard,  and  Stepvens  entered  in  this  class.  The  trials 
:  place  on  Friday,  July  15th,  in  a  portion  of  Mr.  Jamieson's  stubble  field, 
srs.  Savory's  Double  Windlass  was  used,  and  one  of  Messrs.  Howard's 
hors.  The  draft  was  tested  by  a  new  and  very  beautiful  Dynamometer, 
gned  by  Messrs.  Easton  and  Amos  specially  for  the  Newcastle  Show. 
Amos  has  kindly  forwarded  us  the  following  description  of  this  ingenious 
e  of  machinery :  "  In  testing  the  traction  force  required  to  move  cutti- 
ng implements  drawn  by  steam  power,  the  ordinary  dynamometer,  which 
els  over  the  Lmd,  is  incapable  of  registering  results  correctly,  owing  to  the 
:  varying  resistance  caused  by  irregularities  of  the  surface.  It  therefore 
eared  desirable  that  a  fixed  dynamometer  should  be  constnicted,  capable  of 
•ectly  registering  the  tractive  force  or  strain  caused  by  the  resistance  of  the 
ivating  implement  on  the  wire  rope,  and  giving  the  total  amount  of  power  used 
m  experiment  to  overcome  resistance,  however  variable  that  resistance  might 
as  r^ards  time  or  intensity.  These  ideas  were  matured,  and  the  result  was 
Newcastle  Dynamometer.  The  train  of  reasoning  used  in  the  invention  of 
instrument  was  in  conformity  with  the  law  of  statics ;  thus,  if  a  rope  be 
Bed  over  two  pulleys  placed  some  distance  apart,  and  weights  of  unknown 
Dunt  be  fastened  to  each  end  of  the  rope,  it  is  no  diflBcult  task  to  ascertain 
amount  of  the  weights  so  placed.  For  if  upon  the  rope,  midway  between 
two  pulleys,  we  hang  a  known  weight  of  any  amount,  it  will  ^cause  the 
e  to  !:«  deflected  from  a  straight  line ;  then  all  that  is  required  is  to  multiply 
central  weight  in  lbs.  by  the  distance  from  the  central  weight  to  one  of  the 
leys,'  upon  which  the  rope  rests,  in  inches ;  divide  the  product  by  twice  the 
exion  of  the  rope,  the  quotient  is  the  weight  in  lbs.  of  either  of  the  weights 
Ich  tend  to  tighten  the  rope  over  the  pulleys,  or  in  other  words,  is  the 
isure  of  the  strain  on  the  rope.  The  instnunent  consists  of  a  strong 
xien  frame,  mounted  upon  carriage-wheels,  having  on  its  centre  a  strong 
b-iron  vertical  socket.  A  cast-iron  screw  column,  fitted  with  a  fly  nut,  drops 
)  this  socket  and  moves  freely  in  it,  and  the  column  can  be  raised  or 
ered  by  the  fly  nut.  To  the  top  of  the  column  is  fitted  a  long  arm  of  wood 
a  joint  at  the  centre,  so  that  either  end  can  be  raised  or  depressed.  The 
1  thus  possesses  a  movement  both  horizontal  and  vertical,  like  that  of  a 
isit  instrument.  At  each  extremity  of  the  arm  a  pulley  is  placed,  which 
ns  freely  on  vertical  pins,  the  centres  of  these  pulleys  being  18  feet  apart, 
the  centre  of  the  arm  is  a  central  pulley  with  vertical  spindle,  carried  by 
)  strong  sjirings.  These  springs  are  so  placed  that  they  deflect  the  central 
ley  twelve  inches  out  of  a  straight  line  between  the  other  two.  The  rope 
M  over  the  end  pulleys  and  under  the  central  one,  so  that  the,  deflexion  of 
>  unloaded  rope  is  twelve  inches.  The  instrument  being  fixed  in  a  position 
I  the  engine  and  the  Cultivator,  the  tiiictivc  force  on  the  rope  is  shown 
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by  the  (leflexion  of  the  niiddlo  imlley  becoming  less.  The  greater  the  tractive 
forco,  tlie  less  the  deflection  of  the  ro^x,'.  The  results  are  accniately  regutered, 
however  Vcariiiblo  they  may  be  both  as  to  time  and  intensity."  Without  care- 
fully  ])re[)iired  diagrams,  which  Mr.  Amos  lias  not  liad  time  to  complete,  it 
would  bo  imix)ssible  to  explain  the  arrangements  by  which  the  indicator 
Works.* 

As  the  Dynamometer  was  constructed  to  register  only  in  one  direction,  tho 
iinplenieut  and  rope  was  in  eacli  case  drawn  back  ^vith  horses.  The  land  was 
very  rouf^h,  consisting  of  narrow  high  lands,  across  which  the  ploughs  were 
drawn.  This  was  a  trial  which  severely  proved  tho  caj)acity  of  the  imple- 
ments ior  sticking  to  their  work,  and  the  way  in  which  the  soil  was  moved 
til  rough  the  furrows  was  particularly  noticed.  Steevens'  Plough  did  not 
uiaiutiiin  its  depth,  turned  over  a  rather  broken  furrow,  and  often  almost 
missed  the  low  ground.  AVe  are  more  and  more  satisfied  that  this  implement, 
highly  ingenious  though  it  be,  is  not  yet  strong  enough  for  heavy  land ;  it 
does  not  stick  to  its  work  either  as  a  plough  or  cultivator  riiould  do. 
Messrs.  llowartl  and  Vowler  both  made  much  better  work.  The  principle 
on  which  the  Balance  Plough  is  made,  seems  the  best  yet  invented  for  gpnend 
purposes.  In  this  class  Messrs.  Howard  exhibited  a  Two-furrow  Pkmgh, 
similar  in  construction  to  the  ordinary  plough,  but  intended  to  work  at  an 
extra  depth.  We  have  no  doubt  that  in  deep  fen-land,  or  where,  as  in  the 
South  of  France,  very  deep  ploughing  is  desirable,  this  implement  woold 
l)rove  very  efficient.  The  subjoined  Table  will  explain  the  actual  lerolti  in 
each  case. 


Nome. 

Number 

in 
Catalogue. 

Price. 

Distance 
run  In 
Yards. 

Time 
occupied. 

Draft 

ofFloi«h 

in  lbs. 

empHTM. 

Steevens      ..      .. 

Fowler 

J.  aud  F.  Howard 

1310 
1544 
1609 

98 
84 
107 
103 
9G 
95 

niin.  SGC 
1     10 
1     20 
1     28 
1     20 
1     25 
1     15 

1G54-9 

1495*6 

1307* 

1357-9 

1507-9 

1614- 

18*64 
8*56 
8-73 
9*6 
7-17 
9*84 

The  last  column  shows  the  average  horse-power  required  to  work  ewh 
implement ;  one  horse-iwwer  is  by  definition  a  force  which  ^?ill  lift  33,000 lbs. 
one  loot  high  in  one  minute. 

Award  : — 

First  Prize,  20?.,  to  John  Fowler. 

Second  Prize,  lOZ.,  to  J.  audF.  Howard. 

Silver  Medal  to  W.  Steevens,  for  Improvements  in  Steam  PIongL 

We  Highly  Commend  J.  and  F.  Howard  for  Two-furrow  Plough  (1611)i 

Class  IV. 

Cultivators  for  Steam  Power. 

lliis  was  one  of  the  most  interesting  features  of  the  trials,  especially  when^ 
consider  the  importance  of  the  Cult  ivator  in  relation  to  steam  power.  Five  impk- 
nients  were  entered  for  competition.  Messrs.  Howard's  Engine,  Windlass,  Ac- 
were  employed,  and  one  land  of  clover  stubble  given  for  each  trial ;  the  reT<^ 

*  Diagrams  and  a  full  description  of  the  Newcastle  Dynamometer  will  ifp^ 

in  the  next  number  of  the  Journal. 
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ntions  of  the  engiue  being  carefully  noted  in  each  case.  The  Dynamometer 
icscribed  above  was  fixed  a  little  distance  from  the  engine,  in  such  a  position 
that  the  draft  on  the  rope  could  be  registered  as  the  implements  travelled  up 
the  land  ;  each  implement  was  allowed  to  proceed  up  and  down  in  order  to 
Eirrange  the  depth,  the  test  was  then  ap})lied,  generally  twice,  the  time 
accurately  noted,  and  the  distance  measured  through  which  the  implement 
travelled.  In  each  case  a  portion  of  soil  was  weighed,  the  width  of  work 
ascertained,  and  thus  the  actual  draft  for  a  given  weight  of  soil  moved  was 
found.  The  work  was  laid  bare  right  across  each  lot,  so  that  the  character  of 
the  bottom  and  the  depth  attained  were  apparent.  In  connection  with  this 
object  we  measured  a  square  yard  on  the  unbroken  surface,  and  weighed  the 
soil  to  a  depth  of  six  inches ;  the  result  was  3  cwt.  2  qrs.  15  lbs. ;  this  will 
be  some  guide  as  to  the  depth  disturbed  by  each  implement. 


Name. 


} 


Howard  A . 
DUto    B. 

lowler      •    . 

SteeveDs    .    . 

Coleman    .     . 
J.  A.  Williams 


Cata-  \r  ^l 
*V6"^-  ment. 


1607 

1353 

1310 

549 
2037 


Yards 
run. 


ft.  in. 
3    5i{ 


3  10 

2  10 

3  10 
3    0 


130-6 
158-8 


81 -62 
83-39 


{ 

C 85-14 
1 86-24 

f91-0 
t82-7 

79-4 


Time 

occu- 

pied. 

M.  8. 

1  15 

1  48 

1    0 

0  57 

1    0 

I    0 

1    0 

1    0 

1    0 

Draft 
in  lbs. 


j  Actual 
Weiffht  Horse- 
of  a  Yard  ;  power 
Square.   !    em- 

I  ployed. 


3950 


3176 
2893 


2660 
2431 


4194 
4699 


3767 


cwta.qn.lbe. 

3  2    5 

4  0    7 

3  1  24 

3  1  24 

2  223 

2  223 


1  17 
1  17 


37-52 
31-43 


23-55 
23-9 


20-57 
19-05 


34-7 
34-57 


3    0  17  1  27-27 


M' 


Total 
Units  of 
Power  ex- 
pended. 


Earth 
moved, 
in  Tons. 


1547700 


777130 
749265 


GTSSIO 
628650 


1145100 
1140810 


899910 


26-68 
37-18 


1806 
18-45 


10-87 
11-02 


19-67 
17-97 


12-51 


Units  of 
Power 
required 
to  move 
ITon. 


58009 
50208 


43024 
40599 


62419 
57150 


58209 
63484 


71936 


N.B.  The  unit  of  power  is  the  force  generated  by  1  lb.  falling  through  the  space  of 
foot ;  1  horse-power  is  by  definition  a  force  which  will  lift  o3,000  lbs.  1  foot  high 
r  1  minute. 

Lot  1. — ^Messrs.  Howard  worked  their  3-tined  Cultivator,  first  with  narrow 
shares,  and  afterwards  with  broad  sliarcs.  The  results  are  lettered  A  and  B 
in  the  j)recediiig  Table.  The  Cultivator  consists  of  a  ribbed  wrought-iron  frame, 
verj'  strung,  and  is  so  arranged  that  the  tines  furnished  with  double  jioints 
rock  on  the  frame,  so  that  as  the  points  in  work  are  de})ressed  the  hinder  ones 
are  sH;^litly  raised.  Tlic  arniiigemcnts  for  altering  the  shares  are  not  so  simple 
lis  they  iin\dit  be,  and  caused  a  considerable  delay.  The  narrow  tines  left  a 
very  uneven  and  rid;^y  bottom.  The  implement  worked  full  6  inches  in  the 
<lce[»est  ]xirts,  and  the  soil  was  moved  at  the  rate  of  857  tons  per  acre.  The 
bruad  shares  which  cover  all  the  ^TOimd  left  a  more  even  bottom ;  and  though 
they  worked  at  the  same  depth,  a  greater  weight  of  soil  was  moved,  equal  to 
083  tons  per  acre.     'J1ie  width  disturbed  was  in  both  cases  3  feet  5^  inches. 

Lot  2. — Fowler,  workinii;  the4-tined  balance  Cultivator,  made  some  excellent 
work.  This  im])l('meut  was  submitted  to  a  second  trial,  as  an  objection  was 
raised  to  the  first  exixniment.  The  bottom  was  decidedly  the  most  even  of 
Jill  the  trials ;  the  depth  somewhat  less  than  in  Lot  1 ;  847  tons  per  acre  were 
iDoved.  The  width  stirred  was  3  feet  10  inches.  The  lighter  draft  of  the 
^xdance  Cultivator  is  j^artly  accounted  for  by  the  fact  that  this  implement  clears 
its  way  by  getting  rid  of  the  soil,  throwing  it  on  one  side,  whilst  other  Culti- 
'^mton  cut  their  way  through  a  dead  mass  of  earth,  which,  as  soon  as  dis- 
tubed,  falls  back,  and  checks  the  onward  course  of  the  implement.  The 
Woahnoe  was  left  in  a  good  condition  for  after  work. 
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Lot  3. — ^Mr.  Stcevens*  combined  implement,  described  before,  worked  with 
narrow  tines,  and  left  a  most  uneven  bottom.  It  was  explained  to  iu  tint 
better  work  would  have  been  made  had  broader  shares  been  substitnted.  We 
have  no  doubt  this  would  have  been  so ;  but  why,  then,  was  it  not  80  ex- 
hibited ?  The  Judges  are  called  upon  to  decide  on  the  merits  of  implements  u 
they  come  before  them.  As  it  was,  the  work  was  decidedly  bad.  And  in  this  rather 
hard  soil  we  again  had  evidence  that  Mr.  Stcevens'  implement  is  liable  to  shirk 
its  work ;  probably  the  weight  of  the  frame  which  carries  the  tines  is  insuflS- 
cient  to  kec])  it  quite  steady.  The  soil  moved  was  at  the  rate  of  664  tens  per 
acre,  the  width  of  the  implement  2  feet  10  inches. 

Lot. 4. — Coleman  and  Morton's  Cultivator  made  fair  work ;  the  bottcsn  was, 
however,  somewhat  uneven,  the  tines  being  too  narrow  for  this  hard  soil.  In 
this  case  the  draft  of  the  empty  implement  was  added,  since  the  system  re- 
quires two  Cultivators — one  iu,  and  one  out  of  work.  Soil  moved,  at  the  rate  of 
823  tons  per  acre ;  width  disturbed,  3  feet  10  inches.  We  were  pleased  with 
the  work  of  this  Cultivator  on  both  occasions  that  it  came  before  ns,  thoogji 
we  do  not  approve  of  a  system  tliat  requires  two  implements  to  do  od^^  ti»e 
work  of  one. 

Lot  5  was  occupied  by  IMr.  J.  A.  Williams  with  his  Leviathan  Cultivitor, 
an  enormous  implement,  which  covers  6  feet  2  inches  between  the  wheels 
and  disturbs  6  feet  of  ground.  It  consists  of  a  strong  rectangular  fraine  oo 
three  wheels ;  two  supi)ort  the  body,  and  one  in  front  is  used  for  steering. 
The  frame  carries  a  scries  of  head-blocks,  set  perpendicularly  by  screws 
which  regulate  the  depth  of  the  forepart  of  the  cultivating-sbares.  Three 
cultivating-frames  ai-e  attached,  each  carrying  three  cast-iron  ooalton. 
Tlie  coulters  are  3^  inches  wide,  by  IJ  inch  thick,  bevelled  fore  and  aft. 
Three  descriptions  of  shares  are  provided — narrow  chisels,  broad ,  chisds, 
and  steel  broad-shares,  which  cover  all  the  ground.  Tho  cultivating-lnuMS 
arc  independent  of  the  carriage-frame,  being  raised  out  of  the  gzoond  and 
kept  to  a  given  depth,  or  rather  prevented  from  entering  the  ground  tDO 
deeply  by  a  lever-press ;  in  other  words,  we  have  much  the  same  arrsngemeot 
as  in  tho  coulter  of  a  drill,  only  the  i)ress  is  there  employed  to  keep  thfl 
coulters  in  the  ground,  and  here  to  prevent  their  drawing  in  too  deeply.  The 
•  man  steers  from  a  seat  on  the  carriage-frame ;  tho  implement  turns  at  the 
land's  end ;  it  weighs  about  1  ton.  Mr.  Williams*  plan  of  cultivation  oonsiBta 
in  going  twice  over  the  same  ground ;  the  depth  cultivated  was  very  irregnltf* 
Tlie  frames,  each  acting  as  indeiwndent  levers,  jumped  about  a  good  deal,  •» 
kept  rising  and  sinking  as  far  as  the  press  allowed,  according  to  the  obatrK" 
tions  in  the  soil.  The  soil  moved  was  at  the  mte  of  7G2  tons  per  acre.  "W>d» 
twice  moved,  3  feet. 

The  Award  was  as  follows : — 

£     8.     d, 

l^'irst  Prize  to  John  Fowler       17  10    0 

rfecond  Prize  to  J.  and  F.  Howard 12  10    0 

Si'  ''»r  Medal  if  '"^olcman  and  Morton. 

l^LASS  V. 
I'nal  of  ^tcam  Jfarroics, 
ii.^.'w.  ti^cuo  cooiv  Vuice  on  Saturday,  July  IGth,  the  ground  selected  being 
•"'.  three  lots  ]>lou^hc(l  by  the  competitors  in  Class  11.  The  whole  ar** 
^L)out  8  acres,  was  divided  into  five  equal  strips ;  lots  were  drawn,  and  «<* 
niplement  worked  across  the  three  ploughings.  Messrs.  Howard  kindly  to* 
heir  i)ower,  whicli  proved  very  suitable  for  Sic  work ;  ai'ter  each  impto'Uj 
'n.i  frovr-wo.i  o  7.^'  \  tl-     arg<*  I'orgr  ^-loudi  Dyn-^'^^ornqter  was  attached,  w» 
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in  observation  taken  in  both  directions.    It  will  be  seen  that  the  draft  was  in 
tach  case  greater  when  the  implement  was  travelling  from  the  engine. 


Name. 


Num-i 
berin 
Cata- 
logue. 


Cost. 


Descrip- 
Uon. 


Distance 
ran  in 
Yards. 


Time 
occu- 
pied. 


Width 
of  Land 
bar- 
rowed. 


Draft 
inlbii. 


Draft 

Inlbo. 

per  Foot  in 

Width  of 

iMOA 

harrowed. 


Horse- 
power 
em- 
ployed. 


Kelsey      .     •     . 

J.  and  F.  Howard 
Ditto. 

J.  aitd  F.  Howard 
Ditto. 

Fowler      .     .     . 
Ditto  .... 


Aihby. 


2440 
1614 

1613 
IS54 


12  12^ 
80    o| 

22    o| 
50    0- 


2033 


20    oJ 


American 

triangular 

HaiTOw 

Norwegian 
Harrow 


Drag 
Harrow 


Ditto 


Double 
Circular 
Harrow 


)  Trial  disoontinaed.  owing  to  excessive  draft 
j .    caused  by  imperfect  traction  adjustments. 


\  170 
153 

\  163 
154 


H.    S. 

2  20] 
2  20j 


1  551 

2  lOi 


2    5 

2    5 


ain. 
6  10 


10  0 


11    7 


(1799 
(1744 

fl588 
1 1521 

C1967 
11947 


263-3 
2552 


158-8 
152-1 


169-8 
1G8-0 


11-9 
10-7. 


12-4 
9-8 


13-5 
13<8 


[Trial  discontinued,  owing  to  breakage  fh>m  im* 
perfect  traction  a4jastment. 


N.B.  The  last  column  shows  the  average  horse-power  required  to  work  each 
Dplement. 

No.  1. — Kelsey's  Harrows  are  an  American  invention,  of  some  merit,  though 
not  seen  to  advantage  on  this  occasion,  because  the  imperfect  adjustment  of  the 
draft  caused  the  implement  to  bury  itself  in  the  soil,  and  act  as  a  Cultivator 
nather  than  a  harrow.  We  consider  the  arrangement  of  the  tines  simple  and 
?ood.  The  implement  consists  of  a  strong  wooden  frame,  forming  2  equilateral 
riangles,  one  placed  within  the  other.  The  teeth  are  so  arranged  as  to  cut 
he  ground  alternately  in  either  frame,  at  equal  distances  apart ;  and  it  is 
evident  that  if  it  be  properly  balanced,  nothing  can  escape  the  action  of  the  ' 
eeth.  It  has  never  been  tried  before  with  steam-power.  The  inventor 
Proposes  to  draw  it  backwards  and  forwards  without  turning  :  experience  can 
lone  decide  whether  this  is  practicable  ;  we  think  in  foul  land  the  imple- 
Qent  would  clog  up  when  the  broad  end  of  the  triangle  meets  the  soil. 
Ihould  this  be  the  case,  an  arrangement  for  turning  might  readily  be  intro- 
luced. 

No.  2. — Messrs.  Howard  worked  their  Norwegian  Harrow,  consisting  of  three 
ows  of  star-shaped  discs,  working  between  each  other,  and  thus  completely 
omminuting  tlie  surface.  This  implement  acts  as  a  combined  harrow  and 
►resser,  pulverizing  the  surface,  and  at  the  same  time  consolidating  the  under 
oiL  Crossing  the  rather  open  furrews  of  a  clover  ley,  this  implement  was  in 
is  right  place.  It  requires,  however,  a  dry  surface,  and  land  free  from  stones, 
uid  its  value  is  rather  exceptional  than  general.  The  trial  was  very  suc- 
:essfuL 

Ko.  3. — Messrs.  Howard's  Steam  Harrows,  made  on  the  zigzag  principle, 
md  provided  with  a  simple  steerage  and  seat  for  the  workman,  are  excellent 
mplements  for  crossing  fallows  in  the  spring.  The  length  of  tines  and 
ir^ht  of  frame  cause  all  these  implements  to  work  rather  as  Cultivators, 
sotting  through  the  furrow,  than  as  harrows  proper.  The  width  taken  is  so 
great  fiiat,  in  order  to  break  fresh  ground  at  each  turn,  the  harrow  has  to 
BiBii  forward  a  short  distance,  then  retrace  its  steps,  and  thus  get  into  its 
imper  track  ;  practically  we  should  double  our  work,  and  thns  do  away  with 
Ikll  dodging  backwards  and  forwards,  and  loss  of  time.  Looking  at  the 
TOL.  XXV.  2  O 
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moderate  cost  of  tlicso  drag-harrows,  the  quantity  of  work  they  coaW 
accomplish,  tho  quality  of  the  operation,  and  thoir  adaptation  for  any  kind  of 
steam  ])o\ver,  wo  think  Messrs.  Howard  have  produced  a  very  valnaUe 
implement. 

No.  4.— John  Fowler's  Steam  Harrows  are  provided  with  slack-gear ;  they 
are  attached  to  and  work  hetween  the  fore  and  hind  wheels  of  a  carriige 
Avhich  carries  the  slack-rope  drums.  Tho  weight  of  this  carriage  is  oonuderaUe, 
arnl  the  pressure  of  tlie  hind  wheels  ui)on  the  work  a  disadvantage.  The  cost 
of  the  implement  is  also  an  objection  ;  qOI.  is  too  much  to  pay  for  such  a  tool 
•J'ho  work  was  very  gooil,  tho  surface  more  broken  than  No.  3,  due  to  the  £emA 
that  the  teeth,  whilst  somewhat  shorter,  are  nearer  together. 

No.  5. — Mr.  Ashby  tried  an  enormous  pair  of  rotating  harrows,  of  great 
wei;];ht,  funiished  with  strong  round  tines  ;  the  diameter  of  the  two  harrows, 
and  consequently  tho  width  of  soil  they  would  disturb,  was  13  feet  8  inches. 
So  «Treat  was  the  power  required  to  move  these  harrows  in  the  form  they 
assumed  at  the  trial,  that  the  iron  bar  to  which  the  rope  was  fastened  was 
bent  double  without  the  implement  being  moved.  Mr.  Ashby  informed  m 
that  it  was  intended  to  attach  them  to  Fowler's  slack-gear  carriage,  andtimi 
the  depth  and  draft  c<.)uld  have  been  properly  regulated.  Unfortunately,  time 
did  not  allow  of  a  second  trial.  In  reference  to  the  very  interesting  figures 
resulting  fr<->m  the  Dynamometer  tests,  the  two  last  columns  are  Ae  most 
important,  showing  the  actual  draft  for  every  foot  iu  width  harrowed,  and  the 
averapje  horse-power  required  to  work  each  implement  We  think  it  is  dear 
that  whilst  dragging  maybe  in  some  instances  economically  substituted  fff 
cultivating,  horse-power  will  have  the  advantage  for  harrowing  operationa. 

AVe  award  the  Prize  of  20?.  to  J.  and  F,  Howard. 

ClabbVL 

Windl<isBe8  and  Apjillcation  of  Power  thereto, 

Tho  object  of  the  Society  in  offering  Ijhis  prize  was  to  ascertain  by  which 
system  oi  hauht^ie  a  given  amount  of  work  was  performed  with  the  leaatex- 
penditurc  of  power.  We  understand  that  our  decisions  have  been  object  ^ 
in  some  quarters,  under  the  idea  that  a  ^vindlass  can  only  refer  to  machineiy 
on  which  a  rope  is  wound,  and  therefore  that  a  clip-drum  cannot  be  awindlsik 
Tliose,  however,  who  arranged  the  wording  of  this  prize,  and  who  are  emi- 
nontly  qualified  to  decide  this  point,  considered  that  any  machinery  by  whidi 
the  rope  is  hauled  and  enabled  to  draw  an  implement  through  the  soil  ia  to  all 
intents  and  ]niriK)ses  a  windlass,  and  eligible  to  compote  in  this  class.  These 
trials,  as  well  as  those  for  Cultivators,  wore  unavoidably  delayed  until  Mondaj^ 
July  18.  This  was  in  one  respect  an  advantage,  as  the  superior  attractionaof 
the  Show  Yard  secured  us  a  clear  field,  which  was  of  the  utmost  importance 
and  tho  progress  of  tho  work,  after  tho  preliminaries  had  been  arranged,  was 
most  satisfactory,  affording  a  striking  contitust  to  our  experience  in  Class  IH., 
wlien  tho  trials  were  frerjuently  impeded,  and  at  last  put  a  stop  to,  by  tho 
crowding  of  spectators.  Unco  again  we  venture  to  make  a  suggestion.  I^  ^ 
that  J)ynamomcter  trials  should  take  place  before  the  ])ublic  trials  •>• 
announced.  There  wero  several  very  interesting  points  that  we  would  gladly 
have  investigated,  but  time  did  not  permit.  Mr.  Amos  arranged  the* 
trials  in  the  following  manner.  Mr.  Fowler's  14-hor8o  Kngine  drore  each 
of  the  windlasses  in  succession  through  tho  large  50-horse  power  Dyo*" 
mometer.  The  windlasses  were  detached  from  the  working  parts  (p''*^ 
and  slides,  &c.)  of  each  engine,  so  that  tho  draft  registered  indicatw 
the  actual  power  reqnirc<l  by  each  system  of  haulage  to  perform  a  gi^^ 
tpuuitity  of  work.  Fowler's  Throe-furrow  Plough  was  used,  working  at  a  fiw 
depth  7  inch^«,  and  taking  a  regular  furrow  10  inches  in  width.    It  ii  thorcfow 
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evident  that  so  long  as  the  speed  was  equal,  and  the  same  amount  of  soil 
moved  in  each  case,  the  result  must  present  a  true  verdict.  There  were  four 
competitors,  Messrs.  Coleman  and  Morton,  W.  Savory  and  Son,  with  the 
double  Windlass  Engine,  John  Fowler,  and  J.  and  F.  Howard.  The  draft  was 
taken  in  both  directions,  except  in  the  last  turn  with  Messrs  Howard's 
Windlass,  when  one  of  the  plough-shares  came  in  contact  with  a  fast  stone, 
the  body  or  skife  broke ;  and  the  lateness  of  the  hour,  8*30,  prevented  any 
further  trial. 

Having  ascertained  the  upward  draft,  we  could  easily  make  deductions  for 
the  lighter  draft  when  coming  down  hill,  similar  to  tliose  which  the  other 
trials  warranted. 


Nam- 
berin 
Cata- 
logue. 


Dis- 
tance 
run  in 
Yards. 


Time 

OCCQ- 

pied. 


Actual 
Horse- 
power 
em- 
ployed. 


Cable 
Feet  of 
Earth 
moved. 


Total  Units 
of  Power 
expended. 


Units  of  Power 

Expended  in 

moving  I  Cubic 

FootofEartlL 


Direc- 
tion 
ran. 


Coleman  and  Morton 
Ditto. 

Savory  and  Sons     . 
Ditto. 


Fowler 
Ditto 


Howard  , 


548 
708 
1541 
1608 


128 
138-8 


140-5 
145-4 


141-9 
151-8 


131-3 


H.  8. 

2    0 
2  10 


1  30 
1  25 


1  55 
1  55 


1  55 


11-86 
1136 


SI -04 
20-00 


14-6 
13-1 


14-6 


560 
607-25 


614*6 
636-1 


620-8 
664- 1 


574-4 


782760 
809740 

1,041480 
934560 

923128 
839900 

923128 


1397-7 
1333-4 

1694-5 
1469-2 

1486*9 
1294-8 

1607-1 
1398-6 
I  estimated). 


UphiU. 
Down. 

UphiU. 
Down. 

UphilL 
Down. 

UphiU. 
Down.!. 


The  reader's  attention  is  requested  to  the  actual  horse-power  employed,  and 
the  units  of  power  required  to  move  1  cuhic  foot  of  earth.  It  may  he  well  to 
notice  that  in  Fowler's  case  the  winding  apparatus  of  a  T-horse  engine  was 
employed,  and  yet  the  power  required  to  work  a  3-furrow  plough  was  equal  to 
14  horses.  Howard's  windlass,  to  he  driven  hy  a  nominal  10-horse  engine, 
takes  also  14-hor8e  power.  So  much  for  nominal  horse-power !  We  gather 
from  these  experiments  the  importance  of  having  plenty  of  power.  This 
horse-power,  however,  must  not  he  taken  as  representing  the  exact  power  that 
would  be  consumed,  because  the  question  is  affected  by  the  speed  arrangements 
of  the  different  systems. 
We  made  the  following  awards : — 

First  Prize  to  John  Fowler      £15 

Second      „     J.  and  F.  Howard 10 

Third        „      W.  Savory  and  Sons        ..      ..  5 


Class  VH. 

Steam  Anchors, 

There  was  very  little  competition  in  this  class.  The  only  novelty  that  was 
exhibited  being  CoUinson  Hall's  Anchor,  already  described ;  and  as  he  withdrew 
his  apparatus  from  competition,  we  had  no  opportunity  of  testing  its  merits. 
The  Anchor  arrangements  of  Messrs.  Fowler,  Howard,  and  Coleman,  were 
brought  thoroughly  under  our  notice  in  the  various^  trials,  and  we  had  no 
diflSculty  in  deciding  that  a  Self-moving  Anchor  was  in  principle  superior  to 
any  otlier,  and  therefore  awarded  the — 

Prize  of  201,  to  John  Fowler. 

2  G  2 
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Class  VIII. 

Bope-porters, 

Messrs.  Aveling  and  Porter's  Travelling-carriages,  and  some  impiovementlin 
the  ordinary  Porters  by  Messrs.  Coleman  and  Morton,  were  the  only  noreltiei 
in  this  class. 

The  Travelling-porters  arc  intended  to  carry  the  implement  rope,  the  onUr 
rope  being  best  carried  by  the  ordinary  three-wheel  porters.  The  object  is  to 
save  friction  of  the  rope  and  labour  to  the  boys,  who  are  placed  at  either  end 
of  the  work,  and  have  to  unhitch  or  hitch  on  the  porters  as  the  case  may  be. 

Mr.  Aveling  worked  them  on  Saturday  'vvith  Messrs.  Garrett's  Doable 
Engines,  the  single  rope  of  this  system  showing  them  off  to  advantage.  On 
level  land  they  answer  admirably,  saving  the  rope  considerably — strong  lads 
are  required  to  manage  them.  Tlio  carriages  consist  of  two  light  travelling- 
wheels  supporting  a  hollow  iron  rod  (one-inch  gas-pii*),  with  a  V  clip  at 
cither  end.  One  end  terminates  in  a  handle,  and  the  other  in  a  cwl,  wnich 
jiasses  round  the  rope,  and  allows  of  the  rope  being  picked  up,  so  to  speak, 
whilst  in  motion,  and  it  is  held  tight  by  the  V  clips,  wliich  are  worked  by  a 
trigger-piece.  The  arrangements  are  so  good  in  this  respect  that  the  porter 
and  roixj  appear  as  one,  and  away  it  runs  over  rough  ground  or  smooth, 
jumping  about,  it  may  l)c,  but  never  becoming  detached.  In  working  voy 
hilly  land  this  system  would  not  answer  so  well,  as  in  such  cases  we  often 
require  a  fixed  porter  at  a  certain  point,  to  prevent  the  rope  grubbing  on  the 
ground.  Tliese  carriages  cost  SL  a-piece,  and  as  G  to  8  would  be  required  in 
a  length  of  350  yards,  besides  as  many  large  porters  for  the  outer  rope,  the 
expense  is  therefore  considerable.  If,  however,  a  real  saving  in  the  rone  is 
clfected,  which  experience  can  alone  decide,  this  is  not  a  material  point,  and  we 
consider  the  Travelling-porters  an  ingenious  and  promising  invention. 

Messrs.  Coleman  and  Morton  exhibit  improvements  in  both  small  and  laige 
lK)rteis,  which  are  deserving  of  notice.  The  friction-wheel  on  the  large  porter 
is  hung  upon  an  upright,  that  has  sufficient  play  to  allow  of  the  wheel  inclining 
to  any  moderate  angle  according  to  the  stress  of  the  rope.  If,  as  is  notun- 
frequently  the  case,  the  jwrter  is  set  down  badly  or  pushed  out  of  its  conne, 
tlie  pulley-wheel  adapts  itself  to  the  direction  of  the  rope  and  undue  friction  is 
avoitled. 

In  the  small  porter,  the  pulley-wheel  works  loose  on  the  axle,  wUch  is  of 
some  length.  AVhen  at  work  the  inclination  of  the  axle  causes  the  pnlley  to 
remain  close  to  one  side  ;  when,  however,  the  rope  is  to  be  caught,  the  puiey 
dides  to  the  opix)site  end  of  the  axle,  where  a  guide  iron  is  fixed,  which  direct* 
Jie  rope  on  to  the  wheel.  This  ingenious  arrangement  appeared  to  work  satis- 
Hctorily. 

'  hir  Award  was  as  follows  : — 

0^  to  Messrs.  Aveliug  and  Porter,  for  Travelling-porters. 

')/.  to  Messrs.  Coleman  and  Morton  for  Improvements  in  ordinary  Porterp. 

liglily  Commended.     .Tolm  Fowler. 

'ommended.     J.  and  F.  Howard. 

u  conclusion,  we  may  state  that  the  great  feature  of  the  Newcastle  Stew* 
"*-ials,as  indicating  progress  since  the  Worcester  Meeting,  consists  in  tbeuseof 
wo  engines  working  simultaneously.  Tlie  Double  Engine  system  appears  now 
0  he  fairly  started,  and  likely  for  many  purposes  to  supersede  the  Anchor 
arrangements.  Nor  must  we  forget  that  the  cliiMlrum  is  the  parent  of  tbis 
'vsteni,  for  with  no  other  windlass  used  for  steam  cultivation  could  ith»w 
;cen  ix)ssible.  We  may  notice  the  high  finish  of  Messrs.  FowWs  and 
I.     ir/^'i  Dia^'^nnerv  and  +^o  increased  strength  of  the  various  parts  to  bear 
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'ain^  as  proved  by  the  fact  that  throughout  these  extended  trials  no 
accident  occurred  to  either  of  these  makers.  Messrs.  Garrett's  Engines 
vory's  patent)  are  improved  since  last  year.  Their  great  weight,  costli- 
ind  heavy  consumption  of  fuel,  incline  us  to  believe  that  they  are 
3  of  still  greater  improvement. 

cannot  conclude  this  Report  without  tendering  our  sincere  thanks  to  the 
•ds  of  our  Department  for  their  kindness  and  courtesy,  and  for  the 
ig  energy  they  displayed  in  bringing  these  'IVials  to  a  suC/cessful  con- 
L ;  nor  must  we  omit  to  offer  our  public  thanks  to  Mr.  Amos  and 
a,  for  the  excellence  of  their  arrangements,  and  for  the  courtesy  and 
on  with  which  our  suggestions  were  received  and  acted  upon:  the 
ateresting  features  of  this  Report,  viz.,  the  tabulated  results  of  delicate 
ometric  tests,  are  entirely  the  result  of  their  exertions. 

D.  K.  Clark,  C.E. 
H.  B.  Caldwell. 
Clabe  Sewell  Read. 
Francis  Sherbobn,  Jun. 
John  Coleman. 


JlejxyH  of  the  Judges  on  Horse  Ploughs,  ^c,  at  Netccastle. 

prizes  offered  by  the  Royal  Agricultural  Society  in  this  department 
s  follows : — 

£ 

For  the  Class  of  Wheel  riou^hs       ..      ..     30 

Swing  Ploughs       ....     30 

„  „         Subsoil  Ploughs     ..      ..     10 

„  „        Paring  Ploughs      ..      ..     10 

isidcrini;  it  desirable  tliat  tlie  competition  of  Ploughs  should  be  arranged 
•ce  divisions,  viz.,  Light  Land  Ploughs,  General  Purix)se  Ploughs,  and 
lis  for  hciivy  laud,  we  visited  the  stands  of  the  various  makers,  and 
ed  such  irHplcmcnts  as  appeared  most  suitable  for  competition ;  these 
from  all  parts  of  the  kingdom,  from  Huntley  in  the  north,  to  Essex  in 
mtli,  and  included 

10  'WTieel  and    5  Swing  Ploughs  for  light  land 
10  „       10        „  „  general  purposes 

10  „        2        ,,  „         heavy  land 

6  Subsoil,  and  4  Paring  Ploughs. 

sides  the  above,  we  tested  six  Digging  Ploughs  and  a  Ridge  Plough,  and 
so  inspected  the  work  of  a  combined  Plough  Drill  and  Harrow, 
e  field  selected  for  the  trials  was  a  clover  stubble  at  Long  Benton, 
ating  an  even  surface  ;  the  soil,  a  strong  clay  loam,  Avith  stones  inter- 
l,  was  uniform  in  character,  and  rested  on  a' stiff  clay  subsoil.  The 
dry  condition  of  the  soil  caused  the  trials  to  be  very  severe,  and  well 
lated  to  show  the  capabilities  of  the  different  implements  under 
dties. 
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Class  I. — Lioht  Land  Ploughs. 


Wheel  Ploughs, — In  this  division,  as  before  stated,  ten  ploaghs  were 
selected  for  trial.  After  seeing  these  at  work  for  some  time,  and  caiefuUy 
examining  both  the  implements  and  their  work,  while  in  progress  and  at  its 
completion,  we  selected  four  to  be  further  tested  by  the  Dynamometer. 

In  carryinc;  out  these  interesting  experiments  we  had  Qie  assistance  of  one 
of  Mr.  Amos's  aide -de-camps,  Mr.  Gcoghegan,  to  whom  our  thanks  are  due  for 
tlio  care  and  imtience  ho  displayed  in  overcoming  difiBculties  caused  partly  Vy 
the  hard  state  of  the  ground,  and  jMtrtly  by  the  crushing  and  crowding  of 
spectators.    The  following  table  gives  these  results : — 


Tout     Unk 

l)er  in 
Qita- 
logue. 

Dis- 
tance 

Dimen- 

Cubic 

Feet  of 

Fkrth 

removed. 

Time 
occupied 

nr«n»h»  Actual  i  Unltiof     rf 

Xamu. 

Price. 

in 
Yards 
run. 

Bions  of 
Furrow. 

in 
£xi)cri- 
mcntfl. 

Hongh 
inlbo. 

power  j  expended    •• 

em-    ;    dnring  .mdcw 
ployed.;  Espni-  .iQMc 
"^^     j  m^  j  r«pt 

£  *.  d. 

'r         rr 

min.  Bee. 

1 

J.  and  F.  Howard 
Ditto. 

1615 

5    5    0 

707 
70} 

8-5X5 

123-9  { 

1  SO) 
1  12} 

335-3 

1*68 

140828  I136-< 

Kansomo  and  Sims 
Ditto. 

1758 

4  15    0 
»» 

?S} 

8-5X5 

123-9^ 

1    87 
1    4} 

258-2 

1*49 

lOSMI    firr^ 

W.  IJall  and  Son  . 
Ditto. 

2382 
>> 

4  14    6 

m 

8-5X5 

127-5 1 

1    7) 
I    9J 

315-9 

1-83 

186468  ICV-S 

Uunt  and  Rckerlng 
Ditto. 

1662 
»» 

4  12    0 

n} 

8BX5 

120-4 1 

I    47 

1    8} 

264-4 

1-48 

1«W3   «»•» 

Note. — The  anit  of  power  is  the  force  required  to  life  1  lb.  1  foot  higb. 

Sivinj  Ploughs. — Of  the  five  ploughs  selected,  only  four  started.  Of  thfiw^ 
that  of  Messrs.  Ransonic  and  Sims,  marked  1779  in  the  catalogue^  and 
costing  3?.  17«.  6rf.,  made  such  decidedly  superior  work  that  we 
any  further  test  unnecessary. 

Wo  award  as  follows  :— 

To  Messrs.  Eansome  and  Sims  for  AVheel  Plough  (1758) 
„  „    S^ving  Plough  (1779) 

"We  highly  commend  Messrs.  Howard's  AVhecl  Plougli  (1615). 
„    commend  W.  Ball  and  Son's  Wheel  Plough  (2382). 
„  .,         Messrs.  Hunt  and  Pickering's  AVheel  Plough  (1662). 


7  10   0 
7  10  0 


Class  II. — General  Purpose  Ploitghs. 

y  uut,  Ploughs. — "We  tried  ten  ploughs  in  each  division  of  this  class,  which 
*s  might  he  anticipated,  was  most  attractive  to  the  numerous  si>ectator8.  w 
s  manifest  that  an  implement  capable  of  economical  work  in  soils,  light  uw 
leavy,  and  equally  available  for  shallow  or  deep  work,  will  be  more  80W^ 
'')T  than  such  as  are  suitable  to  particular  cases  only.  We  tried  these  ploo^ 
vt  two  depths,  first  at  5  inches,  and  afterwards  at  7  inches,  and  such  WW  ^ 
X)ndition  of  the  soil,  that  it  was  quite  sufficient  work  for  two  powerful  how* 
0  draw  the  implements  at  the  latter  depth.  We  selected  six  ploughs  W 
iH-Vo    m  yyrr ;  t^A    'gpit  i«  contaiucd  lu  tho  foUowing  table  :-^ 
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Nmn- 
berin 
Cata- 
logue. 

Price. 

Dis- 
tance 
run  in 
Yards. 

Dimensions 

FUXTOW. 

Cubic 

Feet  of 

Earth 

removed. 

Time 
occupied 

in 
Experi- 
ments. 

Draught 

of 
Hough 
hi  lbs. 

Actnal 
Horse- 
power 
em- 
ployed. 

Total 
Units  of 
Power 

ments. 

Units  of 
Power 

expended 

to  remove 

1  Cubic 

foot  of 

Earth. 

ims 

1761 
If 

£  t.  d, 
5    0    0 

70-57 
71     } 

»        n 
9-5x6-5 

182*03 

min.  sec. 
(1  22) 
1126} 

487*19 

2-23 

206,812 

11361 

ird 

1617 
f » 

5  10    0 

71-5) 
71     } 

9-5X6-5 

183-02 

{un 

462*15 

2-32 

197,569 

io;7*7 

t    • 

999 

4  10    0 

71     I 

74  ; 

9-5x6-6 

186-5 

{115} 

528*  4 

2-72 

229,854 

1232-4 

•.    • 

672 

5    7    6 

69-57 
71     } 

9-6X6-5 

167-8 

{li} 

549*  4 

2-30 

215,090 

1281-8 

sring 

1663 
t » 

5    2    6 

71     \ 

70-5} 

9-5X6-5 

182-03 

(1  157 
1122} 

483*  5 

2-37 

205,245 

1127-5 

o  . 

2380 
»» 

4  14    0 

70-5} 

9-5x6-5 

182-03 

C1207 
Il2l} 

458*  8 

2*21 

194.760 

1069-9 

86  tables,  which  have  been  carefully  prepared  for  ns  by  Mr.  Amo<, 
1  many  interesting  points.  The  small  amount  of  variation  in  the 
it  of  the  several  ploughs  shows  how  nearly  perfection  has  been  attained 
ir  construction.  The  last  column,  which  may  be  said  to  sum  up  all 
)t,  deserves  special  attention,  as  enabliuj^  us  to  make  the  most  complete 
:act  comparison  of  the  actual  draught  of  the  different  implements  when 
ing  a  given  quantity  of  earth.  The  unit  of  power  spoken  of  is  tho 
required  to  lift  1  lb.  one  foot  high. 

ng  Ploughs, — In  this  division  we  j^roceeded  in  a  precisely  similar  manner, 
ig  the  implements  at  two  depths,  and  carefully  examining  every  point, 
lected  three  for  the  Dynamometer  test,  the  result  was  as  follows  : — 


Total 

Units  oL 

Num- 
ber ill 
Cata- 
logue. 

Dis- 
tance 
run  la 
Yards. 

Time 

Draught 

Plough 
in  lbs. 

Actual 

Units  of 

Power 

Dimen- 

Cubic 

occupied 

Horse- 

Power 

expended 

Price. 

sions  of 
Furrow. 

Feet  of 
Earth. 

in 
Experi- 

power 
em- 

expended 

during 

tu  remove 
1  Cubic 

a  ments. 

ployed. 

Experi- 

foot of 

• 

r 

ments. 

Earth. 

£  I.  d. 

II        II 

min.  sec 

Sims 

1781 

4    2    6 

73-5 

9*5X6-5 

94-5 

1    22 

556-1 

2-72 

122,620 

1297-5 

ard 

1620 

5    2    6 
»> 

73 

72 

9-5x6-5 

1 186-4 

1    37 
1    26 

}  608-5 

S-64 

264,697 

1419-2 

Co. 

2935 

4  10    0 

72 
65-5 

9*5x6-5 

}  176-8 

1    26 
1     12 

}  546-4 

2*82 

225,390 

• 

1274-8 

iDsome  and  Sims's  first  run  was  lost  by  the  plough  being  stopped  bj  a  large  stone* 

would  here  remark  that  too  much  stress  must  not  be  laid  upon  the 
nometer  testa  of  the  swin^:^  ploughs,  as  owing  to  the  hardness  of  the 
d,  and  the  absence  of  wheels  to  steady  the-  implements,  the  draught  was 
tnequal,  and  even  with  wheels  great  difficulty  was  experienced  in  obtain- 
i  equal  drauc^ht  throughout.  Indeed,  we  very  much  doubt  whether  it  is 
le,  with  horse-power,  to  obtain  in  hard  or  stony  land  an  absolutely  correct 

from  the  Dynamometer.  A  little  difference  in  the  holding  of  the 
1,  or  the  height  of  the  Lorses  acting  on  the  hold  the  driving-wheel  of  the 
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Dynamometer  takes  of  the  ground,  may  make  a  considerable  diffinoioe  in  the 
result.  To  make  these  tests  thoroughly  reliable,  we  would  soggeBt  that  the 
ploughs,  when  being  tested,  should  be  drawn  by  steam-power,  so  that  not  only 
might  furrows  of  uniform  dei>th  and  width  be  turned,  but  turned  In  exactly  tho 
same  time,  and  with  the  same  pressure  on  the  wheel  of  the  Dynamometer. 
We  award  as  follows : — 


To  Messrs.  J.  and  F.  Howard,  for  Wheel  Plough  (1617^  .. 
„         Bansome  and  Sims,  for  Swing     „      (1781) 

We  highly  commend  Ransome  and  Sims  for  Wheel  Plough  (1761] 

„               „        W.  Busby  and  Co.        „            „  (3'" 

„               „        Seaman  and  Co.            „           „  (572' 

„               „        J.  and  F.  Howard,  for  Swing    „  (1620] 

We  commend  M'Gregor  and  Co.                    „           „  (2935|^ 

William  Ball  and  Son  for  ^^^leel     "     „  (2380^ 


£ 
15 
15 


Class  HI.— Heavy  Lakd  Ploughs. 

Wlicel  Ploughs, — Of  the  ten  implements  selected  in  this  division  of  dusIIL 
only  eight  started,  two  exhibitors  declining  to  compete  when  they  undentood 
the  nature  of  the  work  tliey  were  exiiccted  to  perform,  >-iz.,  to  turn  a  fnnOTT 
from  9  to  10  inches  deep,  and  thus  move,  in  most  cases,  a  couple  of  inches  of 
the  hitherto  undisturbed  subsoil.  The  work  generally  was  good,  but  we  must 
.s)x;cially  notice  that  ])crformcd  by  Messrs.  Bansome*s  Implement  (1764)^  pnoc 
(jL  10s.,  which  was  most  excellent.  Messrs.  Howard's  (1G19),  price  7/.,  sod 
]Mossr8.  Ball's  (2384),  price  61,  128.,  also  did  very  good  work,  whilst  Hewi. 
M'Gre^or  and  Co.,  exhibited  a  strong  useful  plough  (2933),  price  7L  2s.  6d 

At  the  request  of  the  Messrs.  Howard  we  tested  theirs  and  Messrs.  Baosome^ 
l)lougbs,  with  the  following  result : — 


Name. 

Num- 
ber in 
Cata- 
logue. 

Price. 

Dis- 
tance 

in 
Tarts 
run. 

Dimen- 
Rionaof 
Furrow. 

Cubic 

Feet  of 

Earth 

removtd. 

Time 
occupied 

in 
Expert- 

Draught 

of 
Plough 
inlba. 

Actual 
Hone- 
power 
em- 
plo7«d. 

Unittor 
Pttwtf 

BMBta. 

Unilii 

.S5 

J.  and  F.  Tloward 
mtto. 

Hansomc  and  Sims 
J>itto. 

1G19 
>» 

1704 
>> 

£    9. 

7    0 
6  10 

T3    ;    15X10C 
77    1     15X101 

7^     JISXIOJ 

468-76 
459' 

min.  iec.j 

819 
,   7-08 

61f,e7S 
«44,8;f 

ur-i 
mi 

In  these  trials  the  ploujrhs  were  drawn  by  four  horses,  but  when  the 
"*)ynaniometer  was  applied  six  horses  were  used,  in  order  that  the  team  mtebt 
)c  fully  up  to  their  work ;  the  four  horses  had  plenty  to  do,  but  the  sx  aid 
*^Q\r  work  easily. 

Sin'nfj  Ploughs, — Of  the  two  implements  selected  for  this  trial  only  ooe 
started,  Messrs.  M*Grej;or  and  Co.'s  (2934),  price  6/.  7s,  6d,  As  this  ploo^ 
"ado  i^ocxl  work,  and  appeared  to  be  a  stronL%  useful  implement,  we  conaiaered  it 
•escTving  of  the  prize. 

Our  award  was  as  follows  : — 


To  Messrs.  llansome  and  Sims,  for  Wheel  Plougli  (17G4) 

„         McGregor  and  Co.,  for  Swinj;  Plough  (2^34) 
^*c  liighly  commend  Messrs.  Howard  for  Wheel  Plough  (1619). 

Balls,  for  Wheel  Plough  (2384). 
V      o»«mr»n'i  M^Mvefrnr  o»h'  ()o,   "'»r  Wheel  Plough  (2933). 


£  <. 
7  10 
710 
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Before  leaving  this  part  of  our  subject,  we  would  direct  attention  to  the 
wheel  fittings  and  fastenings  of  Messrs.  Seaman  and  Co.,  in  which  are  com- 
bined, strength,  simplicity  of  construction,  and  saving  of  friction.  Tlie  straight 
axle  used  by  Messrs.  Kansome  and  Sims  is  also  strong  and  simple.  The  result 
of  these  trials  convinces  us,  and,  we  believe,  the  public  also,  that  either  in 
deep  ploupjhing,  or  when  the  land  is  hard  and  baked,  as  it  was  at  Long 
Benton,  Wheel  Ploughs  are  greatly  superior  to  Swing  Ploughs. 

Class  IV. — Subsoil  Ploughs. 

There  were  six  entries  in  this  class.  After  a  careful  trial  we  decided  that 
Mr.  Bentall's  implement  (306),  price  4/.  4s.,  was  the  most  efficient,  breaking  up 
the  subsoil  thoroughly ;  and,  consequently,  the  prize  of  10^.  was  awarded  to  him, 
"We  also  commended  the  plough  exhibited  by  Messrs.  Eansome  and  Sims 
(1786),  as  coming  nearest  to  it  in  efiiciency. 

Class  V.— Pabinq  Plouqub. 

There  were  four  entries  ;  the  prize  of  10/.  was  awarded  to  Mcssre.  Hunt  and 
Pickering,  for  article  (1669),  price  5?.  10s.  No  premium  was  oflfered  by  the 
Society  for  diggers,  but  we  believe  that  a  really  eflScient  implement  of  this  kind, 
capable  of  effecting,  by  horse  power,  work  similar  to  that  known  as  •*  Smash- 
ing "  by  steam,  would  prove  a  boon  to  small  occupiers.  We  tried  five  imple- 
ments. Of  these  we  highly  commend  Cotgreave*s  Subsoil  Fen-land  and  French 
Plough  (1785),  price  10/.  10s.,  as-  a  most  eflBcient  implement,  which  tills  and 
pulverizes  the  soil  at  one  operation,  and  is  highly  valuable  for  a  certain  class 
of  soils.  We  also  commend  Bansome  and  Sims's  Solid  Beam  Iron  Ploughy  V.  K. 
(1772),  price  5/.,  as,  in  some  measure,  coming  up  to  our  idea  of  a  digger.  In 
connexion  Avitli  this  kind  of  work  we  must  notice  Messrs,  Ilancock's  Pulverizer 
Plough  (2456),  price  6Z.  10s.,  to  which  we  awarded  a  silver  medal.  We  saw  this 
implement  at  work  more  than  once ;  although  it  was  not  exhibited  in  this  class. 

Messrs.  Hancock's  idea  is  to  produce  a  seed-bed  at  one  operation;  this 
they  effect  by  attaching  to  their  frame  three  separate  cutting  shares,  each  fur- 
nished with  a  short  mould-board,  the  front  share  entering  the  soil,  say  2  inches, 
the  second  four,  and  the  third  6  inches,  or  in  this  proportion  up  to  whatever 
depth  the  implement  is  set.  It  will  be  readily  understood  that  the  soil  thus 
broken  up  as  it  were  by  decrees  is  rendered  very  fine  and  light,  and  the  work 
performed  was  excellent.  We  regret  that  the  draught  of  this  implement  was  not 
compared  with  that  of  the  ordinary  plough  Avorking  at  the  same  depth. 

With  slight  modifications,  the  strengthening  of  some  fiarts  of  the  imple- 
ment, and  the  use  of  malleable  iron  shares,  we  beheve  that  Messrs.  Hancock 
will  have  produced  an  efficient  **  Smasher,"  which  will  prove  valuable  to  those 
who  cannot  attiin  to  steam  cultivation.  We  also  saw  at  work,  and  highly 
commended  Mr.  J.  G.  Harrison's  double  Mould-board  or  ridging  Plough 
(3646).  This  implement  was  fitted  with  an  improved  share,  to  be  used  in 
ridging  up  stubble  on  strong  land.  We  also  had  our  attention  called  to  a  com' 
hihtd  Plough-Harrow  and  Drills  invented  by  Mr.  L.  L.  Sovereign,  of  Canada 
(2421),  price  25/.,  in  which  there  are  several  points  of  interest  and  ingenuity.  On 
light  land,  where  a  seed-bed  is  easily  made,  this  may  prove  a  useful  implement. 

In  conclusion,  we  l)eg  to  tender  our  thanks  to  the  stewards  and  their 
assistants  (not  forgetting  !Mr.  Gibson,  our  field  foreman,  who  was  most 
attentive  and  active  in  the  performance  of  his  duties)  for  their  attention  to  all 
our  requirements,  and  especially  for  the  manner  in  which  horses  were  provided 
for  the  various  trials,  by  which  our  work  was  essentially  forwarded. 

Signed  Thomas  P.  Outhwaite. 

Edwaed  Wortley. 
Thomas  P.  Dods. 

irewcaaU-on'Tync,  July  22, 1864. 
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EspoH  of  the  Trial  of  Cultivators,   CM  Crushers,  \Plam  Bdkrs,  a»d 

Harrows. 

We  selected  for  trial  22  cultivators,  8  clod  crushers,  17  rollera,  and  41  sets  of 
harrows,  m  all  88  implements  ;  each  of  these  had  to  be  conveyed  a  distance  of 
four  miles  to  the  trial-ground,  where  many  of  them  were  tried  in  two  aod 
.SL'Vcral  in  three  different"  fielils.  The  time  thus  allowed  for  testing  the  merits 
ol'  each  implement  was  consequently  very  limited.  The  trisda  may  tlius  havo 
apiHjared  less  satisfactory  than  if  more  time  could  havo  been  allowed  the 
exhibitors  to  adjust  and  work  their  respective  implements. 

Speaking  generally  of  the  implements  which  came  under  our  notice,  we  fed 
tliat  great  praise  is  due  to  the  exhibitors  for  the  great  improvements  which 
have  been  accomplished  in  their  manufacture,  particularly  in  the  quality  of 
the  materials  used,  and  the  hardening  the  points,  &c,  moflt  exposed  to 
wear  and  tear.  Although  many  of  the  attempts  at  novelty  of  construction 
may  not  have  Ixjen  so  successful  as  could  have  been  desired,  the  exhihiton 
show  a  commendable  spirit  in  endeavouring  to  give  practical  efifect  to  any  new 
ccmception  or  suggestion. 

Thii  first  trials  coming  under  our  consideration  were  the 

CfuLTIVATOKS. 

Out  of  the  22  selected,  13  were  tried  with  broadshares  on  a  piece  of  foul 
land  rendered  very  hard  by  the  dry  Aveather. ,  Under  this  severe  trial  many  of 
them  ma<le  very  fair  work.  These  were  again  tried  with  points,  along  with  the 
remaining  9,  Avorking  as  grubbers  or  scarifiers  on  a  piece  of  clean  fidlow.  Here 
tlicy  nearly  all  worked  well. 

The  construction  of  these  implements  was  very  varied,  no  two  of  themWng 
alike,  so  likewise  was  the  force  required  to  work  them,  which  ranged  from  1  **> 
(>  horsc-jwwer.  This  matle  it  a  difficult  task  to  decide  on  their  merits;  hut 
considering  that  a  ])kin,  strong,  simple,  and  well-manufactured  implement  was 
the  "  desideratum,  *  we  awarded  a  ])rize  of  12i.  to  Mr.  Bentall,  lOL  to  Measn- 
Coleman  and  Morton,  and  8Z.  to  Mr.  Charles  Clay.  We  also  highly  commendw 
^lessrs.  Coleman  and  ^lorton's  cultivator  for  large  occupiers;  and  oamineDfl*^ 
Messrs.  Corbett  and  Sons'  implement. 

Clod  Crushers. 
Eight  were  selected  for  trial  in  this  class,  being  worked  on  a  piece  of  ro^sJ^ 
fallow  well  suited  for  the  jairiwse.     Several  of  them  made  excellent  work,  a-*^ 
after  testing  the  draught  of  four  of  the  best  of  them  by  the  dynamometer*  ^ 
awarded  a  prize  of  9/.  to  the  Ikiverley  Iron  and  Waggon  Company,  &» 
Messrs.  Crosskill  and  Sons,  and  C)l,  to  Mr.  Cambridge ;  we  aJso  nighly  cof^' 
ucnded  Messrs.  Amies  and  Barford's  implement. 

Hollers. 

There  were  17  selected  for  competition,  most  of  which  showed  great  ^ 
irovcment  in  their  construction,  from  the  judicious  substitution  oi  wroi^  ^ 
or  cast  iron  both  in  the  cylinders  and  frames ;  and  also  from  their  being  fm-  ^ 
'P  of  segments  instead  of  one  whole  cylinder,  a  change  which  enables  thei^^ 
urn  more  easily,  and  to  work  much  more  effectually  where  the  surface  is  '^ 
ven.  Improvements  were  also  made  in  the  mode  of  fixing  the  bearing^'  ' 
bat  they  could  be  removed  without  the  necessity  of  taking  the  frame^^ 
'^'^ces. 

''  T  considered  the  liallasting  Rollers,  exhibited  by  Messrs.  Amies  and  Barf^^ 
. -  J  superior.    They  were  entirely  of  wrought  iron,  and  were  composed  ^^' 

utcr- tight  cylinders  which  can  be  loaded  at  pleasure — thus  securing  a  L^i 

id  heavy  roller  in  one  imi^lement.    Our  instructions  only  allowed  us  lO^'. 

"      .lass,  which  we  apportioned  by  awarding  a  prize  of  71,  to  Meani.  ^"^^ 

'inrfr,  1  onr^  ',^^  fr.  ihn  T^voriey  Irou  aud  Waggou  Company.    We     ^ 
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Hgbly  commended  the  Roller  No.  1986,  exhibited  by  Messrs.  Amies  and 
Barford ;  and  commended  those  exhibited  by  Messrs.  Crosskill  and  Sons,  Hill 
and  Smith,  and  Hunt  and  Pickering. 

Haerows. 

There  were  41  sets  selected  for  competition,  comprising  all  sorts  of  harrows 
for  light  and  heavy  land.  This  class  of  implement  is,  perhaps,  more  remarkable 
for  varieties  in  construction  than  any  other  ;  besides  the  well-recognised  zigzag 
harrow,  they  came  before  us  under  the  different  appellations  of  Combined 
Harrow  and  Scarifier,  Lever,  ScuflQing,  Rotating,  Jointed,  Chisel-toothed,  Duck- 
footed,  Excelsior,  Flexible,  Chain,  Extirpator,  &c. 

The  first  trial  took  place  on  a  piece  of  very  foul  land  that  had  been  broken 
up  by  the  cultivators  with  the  broadshares,  and  was  so  severe  a  test  that  very 
few  of  them  could  get  through  their  task  without  choking.  The  next  trial  was 
on  a  piece  of  clean  fallow  which  had  been  ploughed  a  few  days  previously. 
Here  they  all,  whether  designed  for  light  or  heavy  land,  made  such  good  work 
that  we  found  it  necessary  to  select  a  few  of  ^the  implements  for  a  third  trial 
on  a  piece  of  clover-ley  which  had  been  ploughed  by  steam.  This  answered 
the  purpose  admirably.  The  large  number  and  the  great  variety  of  these  im- 
plements render  it  impossible  fully  to  discuss  in  detail,  in  this  Report,  the 
merits  of  their  different  modes  of  construction  ;  several  among  them,  although 
not  mentioned  in  our  awards,  are  well  deserving  of  notice,  and  would  prove 
very  useful  on  suitable  land.  It  being  our  duty  to  consider  what  implements 
were  best  adapted  to  the  country  at  large,  we  awarded  three  prizes  of  8^.,  7?., 
and  5/.  to  Messrs.  J.  and  F.  Howard  for  their  three  sizes  of  harrows.  We 
highly  commended  the  jointed  harrows  exhibited  by  Messrs.  Ransome  and 
Sims,  also  the  flexible  or  chain  harrow  exhibited  by  Messrs.  J.  and  F.  Howard, 
and  the  chain-harrow  exhibited  by  Mr.  Cambridge, 

Schedule  of  Awards. 


Nranber  of  Imple- 
ments Tried. 

Cata- 
logue 
Number. 

Price  of 
Implements. 

Exhibitor'g  Name. 

Amount  of  Prizes.' 

£.    «.    d. 

£. 

Cultivators. 

308 

7    7    0 

Mr.  Edward  H.  Bentall  .... 

12 

22. 

650 

7  10    0 

Messrs.  Coleman  and  Morton    .     . 

10 

359 

11  11    0 

Mr.  Charles  Clay 

8 

554 

13  10    0 

Messrs.  Coleman  and  Morton    .     . 

Highly  Commended. 

3989 

9  10    0 

Messrs.  Samuel  Corbett  and  Son     . 

Commended. 

Qod-cruiihcrs. 
8. 

1404 

18  10    0 

The  Beverley  Iron  and  Waggon") 

Company S 

Messrs.  Willm.  CrosskiU  and  Sons  . 

9 

376 

18  10    0 

6 

1493 

15    0    0 

Mr.  Wmiam  C.  Cambridge   .     .     . 

5 

1981 

18  10    0 

Messrs.  Amies  and  Biuford  .     .     . 

Highly  Commended. 

Rollers. 

1983 

19  10    0 

Messrs.  Amies  and  Barford  .     .     . 

7 

17. 

1405 

15  10    0 

The  Beverley  Iron  and  Waggon^ 
Company 3 

8 

1986 

14    0    0 

Messrs.  WiUm.  CrosskiU  and  Sons  . 

Highly  Commended. 

378 

H  11    0 

Commended. 

643 

10  10    0 

Messrs.  Hill  and  Smith   .... 

Ditto. 

1674 

10  10    0 

Messrs.  Hunt  and  Pickering      ,     , 

Ditto. 

Harrows. 

1647 

4    0    0 

Messrs.  Jas.  and  Fredk.  Howard    . 

8 

41. 

1649 

6    6    0 

Ditto            Ditto 

7 

1643 

3  12    0 

Ditto            Ditto    . 

6 

1795 

7    7    0 

Messrs.  Bansome  and  Sims  .     .     . 

Highly  Commended. 

1652 

4    0    0 

Messrs.  Jas.  and  Fredk.  Howard     . 

Ditto. 

1498 

5    0    0 

Mr.  William  C.  Cambridge  .    .    . 

Ditto. 

John  Thompson. 
John  Hioken. 
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Report  on  Miscellaneous  Implements  and  Brick  a)ul  THe  Machines,    New- 
castle, 1864. 

^'iiE  princii)al  Implcnicnt-makcrs  were  well  represented  at  this  Meeting.  The 
entries  wore  not,  however,  so  numerous  as  at  Worcester,  and  it  did  not  appear 
to  us  that  there  were  many  new  Implements  deserving  of  sixjcial  remark ;  but 
wo  observed  throuj^hout  the  show,  in  various  departments,  many  signs  of 
l)ro^'rcss  and  improvement  in  mechanical  details.  Out  of  207  exhibitera,  we 
fouu(i  that  Newcastle  and  ncip;hbourhood,  \nth  the  country  to  the  north  and 
wi'st  of  it,  included  the  names  of  32  only.  Of  these,  Newcastle  sent  5; 
Korthunilwrlonil,  8;  Berwickshire,  2;  Edinburgh  and  Kelso,  1;  Glasgow,  1; 
Carlisle,  (J ;  Ayrshire,  2  ;  Aberdeenshire,  2  ;  Stirling,  2 ;  and  Penrith,  3. 

The  lOxcc'lsior  Grain  Separator  (No.  3  size),  1070,  invented  by  A.  B.  Childs, 
and  manufactured  by  lliches  and  Watts,  is  a  very  eflfectivo  machine,  com- 
bining the  action  of  blast,  riddles,  and  exhaust.  The  price  is  high,  40?.,  bat 
it^  great  utility  more  than  comjKinsates  for  this.  Having  subjected  the 
machine  to  the  dynamometer  tost,  we  found  the  power  consumed  moderate, 
and  accordingly  awarded  Mr.  Childs  a  Silver  Medal  for  this  valuable  machine. 

The  American  Grist  Mill  (1005),  price  26/.  10».,  invented  by  Amoiy^ 
Felt  on,  of  Troy  (U.S.A.),  and  exhibited  by  Riches  and  Watts,  "is  in  our* 
opinion  the  best  metal  mill  that  has  yet  been  brought  Ix'foro  the  public  It 
consists  of  a  chilled  cast-iron  fluted  cono,  working  within  a  cylinder  of  the 
same  material  and  shaixj.  The  arrangements  for  feeding  the  mill  appear  to  be 
good.  The  working  parts  when  worn  out  are  renewable  at  a  trifling  expense. 
Having  thoroughly  tested  this  machine  with  the  dynamometer,  and  made 
various  experiments,  wo  had  much  satisfaction  in  awarding  it  a  Silver  Medal. 

Amies  and  Barford  exhibited  a  fan  attached  to  a  chaffcutter,  by  which  the 
cut  chall'  is  driven  through  a  spout  in  any  required  direction.  The  arrange- 
ments include  the  boxing  up  of  all  the  working  parts,  which  are  thus  preserved 
from  dust,  whilst  accidents  to  the  workmen  are  guarded  against;  to  this 
invention  we  gave  a  7/*V//i  Commendation,  believing  that  in  many  situations  it 
may  jnovo  very  useful. 

in  the  class  of  Iioaping  and  I^Iowing  ^lachines  there  were  many  improve- 
mints  in  details,  and  wo  are  led  to  infer  that  the  next  trial  of  these  macbiDCS 
undoi-  the  auspices  of  the  Society  will  be  attended  Anth  more  than  ordinaiy 
interest. 

Tu  ]\rcssrs.  Burgess  and  Key,  we  awarded  a  Silver  Medal  for  their  set  of 
draining  tools,  which  were  well  made  and  useful. 

Brick  Machines. 

The  comjietitors  in  this  class  were  Messrs.  Whitehead,  Pinfold,  Sharp  and 
iiilnior.     The  following  table  gives  the  results  of  the  trials  : — 


Name  jNumlKirln     IVioe  of 

•  "         *  I  Catiiloguo. '  Machine. 

i  i      • 


I  lorso-iiowor  (junntity  of  Manu-j  Qaantity  of  KuiO' 
required  to  i     fm'turcd  Clay    i        factored  CUT 

Drive       '       exprwwcd  exprcwed  per  eicb 

Mrtcljine.     per  Minute  in  IbR.)  H«frac«power  in  U*- 


I  ^.  !  1 

•liitohea.l  ....  305      1        39        I  7  |  WJ-IGG        |  77*452 

infold ■      :iH(.7  1G:»  5  4-17-  89*4 

•'wri)  and  IJuIukt      .         imo      I        60  Mailiine  liadly  luaiiagi-d,  and  trial  discontiniKd. 

^t  will  l)c  seen  that  of  the  two  machines  tried.  Pinfold's  expressed  rather 
•^'^re  clay  in  proportion  to  the  power  consumed  than  Whitehead's,  llie  bricks 
.loduced  were  neither  so  good  nor  well  finished ;  and  looking  at  the  grett 
iifro*»««'v>   ri  4Vi«   iripn  r  **  *w  *-\vQ  m!ichi"'»s,  WO  felt  justified  in  awarding  tho 
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first  prize  of  lOZ.  to  Mr.  Whitehead ;  Mr.  Pinfold  received  the  second  prize 
of  5/. 

Tile  Machines. 
Only  two  machines  were  exhibited,  one  by  Mr.  Page,  and  the  other  by  Mr, 
Whitehead.  The  former  not  being  fitted  with  a  pulley,  according  to  the 
published  requirements  of  the  Society,  could  not  be  tested,  and  we  must  leave 
the  public  to  draw  their  own  conclusions.  We  gave  Whitehead's  machine  a 
severe  trial  with  very  inferior  clay,  its  work  was  satisfactory,  and  we  awarded 
it  the  prize  of  5?. 

let  Efperiment, 


Name. 

Number  in 
Catalogue. 

Price  of 
Machine. 

Weight  of 

Clay 
Screened. 

Fuel 

Time  in 
Screening. 

Total 
Unite  of 

power 
expended. 

Units  of 
Power 
to  Screen 
100  lbs. 
of  Clay. 

>Vhitehead     . 

295 

£. 

21 

cwto.  qra.  lb*. 
7    0    0 

cwu.qn.lbi.'  minutes. 
1    0  Iti  1        20 

69-425 

10-583 

2nd  Experiment. 

Kanie. 

Net 
Weight  of 

Screened. 

Time. 

ofTUes, 
13iin.long. 

TotalUnita 
expended. 

ToUdUnits 
of  Power 
for  100  ft 
of  Tiles. 

Length 

of  Tile 

made  per 

Mhiute. 

Whitehead     . 

cwu.  qn.  lbs.   min.  sec. 
5    3  12  1    18    ;i0 

174 

53-315 

feet 
28-857          10-62 

W.    TiNDALL. 

GiLsoN  Martin. 


XXIV. — Report  to  the  Council  on  the  Cattle  Exhibited  at  Netccastle. 
By  J.  Dent  Dent,  M.R 

For  many  years  the  Royal  Agricultural  Society  confined  its  prizes 
for  cattle  to  Shorthorns,  Herefords,  and  Devons,  and  placed  all 
other  established  breeds  together  in  one  class.  At  various 
meetings  local  committees  offered  special  prizes  for  breeds  not 
distinguished  by  the  Society,  and  in  1862,  at  the  Battersea  show, 
the  Society  itself  extended  its  list  of  premiums  to  most  of  the 
established  breeds  of  England  and  Wales.  Last  year  at  Wor- 
cester the  Sussex  cattle  were  thus  distinguished  ;  and  this  year's 
prize  list  included  special  classes  for  Sussex,  Channel  Islands, 
Scotch  Horned,  Polled,  and  Ayrshire  cattle,  in  addition  to 
the  class  for  other  established  breeds.  It  seems  to  me  to  be  one  of 
the  first  duties  of  the  Society,  not  merely  to  encourage  our  standard 
breeds  of  cattle,  but  in  each  locality  which  it  visits,  to  offer  prizes  that 
may  bring  out  the  very  best  specimens  of  the  races  which  are  found 
most  suitable  to  the  district ;  and  a  little  care  in  the  arrangement 
of  the  prize-list  will  enable  us  to  do  this  without  much  additional 
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expense,  or  the  risk  of  a  show  of  inferior  animals.  In  ihe  present 
case,  the  Scotch  classes  were  inadequately  filled,  as  fiur  at 
numbers  p:o ;  and  this  may  be  partly  attributed  to  lie  fact,  that 
our  prize-list  was  not  advertised  in  the  Scotch  papers.  1  would 
advise  that  for  the  future  the  prizes  which  arc  to  be  given  for 
local  breeds  should  be  made  known  more  generalFy  in  the  district, 
and  that  paying  more  regard  to  locality,  we  avoid  giving  sudl 
prizes,  as  for  Sussex  cattle  in  the  north,  or  for  Galloways  in  die 
south. 

But  while  we  have  been  doing  our  utmost  to  increase  the 
supply  of  beef,  by  developing  the  meat-producing  qualities  of 
animals,  I  think  we  have  been  neglecting  very  much  their  milk- 
ing properties.  No  doubt  the  price  of  beef  has  been  steadilj 
advancing,  but  so  have  the  prices  of  butter  and  of  milk.  Ireland 
used  to  be  a  great  source  of  supply  of  butter  to  our  markets ;  but 
in  that  country,  since  1859,  the  milch  cows  have  been  diminished 
by  295,996,  and  we  are  scarcely  yet  sensible  of  the  full  effect  of 
the  diminution  of  live  stock  which  has  there  taken  place ;  •  and 
in  all  probability  the  prices  will  rise  still  higher  than  at  present 
This  falling  off  in  our  supplies,  of  production  is  already  telling 
on  the  prices  of  foreign  butter  as  well  as  meat  The  butler 
which  in  1854  was  only  valued  by  the  Customs  at  4Z.  bs,  per 
cwt,  has,  during  the  last  two  or  three  years,  been  at  4/.  15«.,  and 
this,  too,  during  the  period  of  Lancashire  distress,  when  a  laige 
proportion  of  our  best-consuming  population  was  out  of  work ; 
and  the  quantity  imported,  which  was  425,663  cwt.  in  1859,  in 
1863  was  986,708,t  while,  from  the  marked  preference  given  to 
fresh  over  salted  butter,  we  may  safely  infer  a  yet  greater  riie  w 
the  value  of  the  produce  of  our  home  dairies  ;  and,  indeed,  I  find 
that  the  produce  of  my  own  dairy,  which  is  bought  for  the  Leeds 
market,  averaged  in  1852,  5/.  12*. ;  in  1862,  6/.  Is.  4rf. ;  and  in 
1863,  61,  10.9.  8rf.  per  cwt. 

It  may  be  no  easy  matter  for  the  Society  to  oflfer  prizes  which 
^»liall  encourage  the  milking  properties  of  cattle,  but  I  thuA 
*liat  both  breeders  and  judges  have  too  much  lost  sight  of  thii 
juality  in  their  desire  to  produce  the  utmost  symmetry  of  fo'''* 
i^itli  early  maturity.     The  following  quotation  from  a  speech, 

Miis  dimiuution  is  in  no  way  counterbalanced  by  the  imports  of  foreign  8tD« 
...^  the  United  Kingdom,  because  while  Irish  stock  since  1859  has  been  feil*"*" 
»y  077,323,  our  imi)ortotions  from  abroad  have  only  amounted  in  the  Bameyetfjj 
*46,127  head,  of  which  one-third  were  calves  sold  for  veal.  The  greater  p*rtw 
Jie  Irish  stock  has  come  into  our  graziers'  hands,  and  for  the  time  has  tended  to 
^eep  down  the  price  of  lean  cattle,  Imt  now  that  the  number  of  reproductive  Wi- 
uals  in  Ireland  is  so  seriously  diminished,  our  supplies  both  of  grazing  beasts  tf^ 
*'  butter  must  decline. 
'  The  value  of  the  oxen  i»"Dorted  has  risen  in  the  samc'time  from  14/.  1*»  t» 
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lade  by  Mr.  Riley  in  Cheshire,  tends  to  show  the  opinion  which 
Biiry  farmers  entertain  of  high-bred  stock : — 

**  As  a  feeder  of  beef,  he  did  not  mind  how  nearly  the  cattle  he  purchased 
ere  related  to  *  Royal  Dukes '  and  *  Duchesses,'  or  even  to  *  Royal  Butterflies ;' 
le  nearer  the  better,  the  first  cost  being  equal ;  but  if  he  wanted  milk  and 
aeese,  he  would  rather  have  his  stock  related  to  the  short-legged,  roomy- 
odied,  and  rather  thick-homed  Cheshire  cows  of  1800,  to  the  Ayrshire,  or 
ven  the  Welsh  cow,  and  would  prefer  their  being  matched  to  the  son  of  his 
eighbour'g  best  milking  cow  than  to  a  bull  of  Bat^*s  or  of  Booth's." 

We  may,  indeed,  go  further,  and  ask  how  many  of  our  high- 
bred cows  can  rear  their  own  calves.  Beautiful  as  were  the 
lasses  of  female  shorthorns  at  Newcastle,  there  was  not  one 
mongst  them  that  we  could  expect  to  fill  a  pail  with  milk.  And 
'at  if  we  turn  to  the  early  history  of  their  race,  we  find  Mr.  Bates 
lescribing  one  of  his  early  cows  as  yielding  for  some  months,  on 
rrass  alone,  butter  and  milk  to  the  value  of  2Z.  2s,  per  week ; 
ind  of  others  he  speaks  as  having  the  same  property  to  a  less 
extent.  Mr.  Carr,  the  enthusiastic  historian  of  the  Warlaby  and 
iillerby  herds,  says  of  one  of  the  cows,  "  Satin,"  that  she  was 
^  all  a  dairyman  could  desire ;  but  she  was  never  fit  to  make 
ip  for  show."  And  of  another,  "Caroline:"  "She  was  a  pro- 
ligious  milker,  and  her  daughter  shows  what  she  might  have  been 
3ut  for  her  accident,  and  her  excessive  addiction  to  milk." 
Phrases  like  these  make  us  almost  fear  that  the  Shorthorn 
jreeder  may  look  upon  milking  properties  as  a  defect.  But 
mother  ardent  admirer  of  the  Booth  shorthorns,  Mr.  Storer,  of 
Helliden,  in  a  letter  written  and  published  whilst  I  was  penning 
;hese  remarks,  says  : — 

**  If  ray  letter  should  direct  the  attention  of  Shorthorn  breeders  to  the 
lesirableness  of  doing  their  best  to  retain  those  milking  qualities  in  their 
}attle,  for  which  (as  well  as  for  the  tendency  to  produce  flesh)  the  breed  has 
long  been  celebrated,  I  shall  be  satisfied." 

I  cannot  therefore  but  think,  that  if  our  great  breeders  had 
applied  their  energy  and  skill  to  improving  the  families  in  which 
these  good  qualities  were  united,  we  might  have  had  Shorthorns, 
not  perhaps  so  perfect  in  symmetry,  but  of  a  more  useful 
character,  capable  of  producing  plenty  of  milk  and  butter,  and 
likewise  of  breeding  calves — which  would,  in  due  time,  fill  the 
feeder's  stall  to  his  satisfaction. 

In  the  north  we  expected  a  good  show  of  shorthorns,  and 
were  not  disappointed.  The  whole  of  the  classes  were  well 
filled,  and  in  male  animals  the  show  was  decidedly  superior  to 
many  that  have  gone  before  it.  Twenty-five  aged  bulls  were 
[nought  into  the  ring  for  the  first  prize.  Mr.  Wiley,  one  of  the 
ndges,  describes  them  "as  a  level,  good  class,  of  great  size  and 
tohilance,  though  not  containing  many  animals  of  extraordinary 
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merit."  Mr.  Parkinson  says :  *'  Every  one  must  admit  that  tbe 
shorthorns  were  very  well  represented.  With  regard  to  the  aged 
bulls,  although  they  might  be  called  a  good  class,  particalarly 
upon  first  sight,  and  probably,  taken  as  a  class,  equal  to  former 
shows,  still  I  think  they  were  very  inferior  to  the  cows  and 
heifers.  The  prize  bull.  No.  6,  although  a  very  fine  animal  of 
great  substance  and  quality,  with  good  hair  and  good  looks, 
wanted  the  style  and  length  of  quarters  so  requisite  for  a  first- 
class  Shorthorn,  We  all  thought  him  much  superior  to  any  of 
the  rest,  but  very  much  inferior  to  others  that  have  taken  the  same 
prize  upon  other  occasions."  I  think  the  public  had  rather  a 
higher  opinion  of  them,  and  considered  this  as  a  remarkablj 
even  class  of  good  animals. 

There  was  more  difference  in  the  two-year-old  bulls,  who  were 
not,  with  one  or  two  exceptions,  of  the  highest  stamp..  The 
yearlings  made  up  a  very  large  class,  on  which  it  was  not  easy  to 
decide,  and  the  ultimate  decision  gave  rise  to  some  criticism. 
Mr.  Parkinson  writes  of  them  :  "In  Class  3  we  had  great  diffi- 
culty in  making  our  award.  I  now  think  if  we  made  a  mistake^ 
it  was  in  not  rejecting  51,  and  placing  No.  46  the  third."  Mr. 
Wiley  merely  remarks,  it  was  a  fair,  good  class.  I  think  tbat 
in  this  and  the  next  class,  although  there  were  not  many  animals 
of  the  highest  style  of  excellence,  some  very  good  usefal  animals 
were  shown,  many  of  which  were  sold  at  satisfactory  prices. 

Tlie  judges  and  the  public  generally  considered  all  the 
female  classes  good.  Of  the  cows,  Mr.  Parkinson  writes: 
"  The  class  of  cows  was  very  good.  I  do  not  think  there 
could  be  a  doubt  as  to  the  prize  cow  being  quite  deserving 
her  high  station.  And  in  giving  the  other  prizes  in  that  dass, 
we  showed  tliat  the  high  fed  ones  did  not,  of  necessity,  obtain 
prizes."  This  class  was  generally  commended ;  and,  in  spite  of 
some  extravagance  of  feeding  in  all  the  animals,  presented  a  very 
fine  show  of  robust  Shorthorns.  The  two  judges  who  commnm- 
cated  with  me,  speak  highly  of  the  heifer  classes,  in  which  loBic 
of  the  high-priced  animals  of  the  Townley  herd  had  to  yield  the 
pride  of  place ;  and  as  a  proof  of  the  general  excellence  of  the 
show,  Mr.  Parkinson  says  : — "  I  have  little  to  add  of  the  heifer 
classes,  except  that  thoy  promise  well  to  keep  up  the  character  of 
the  sliow  in  future  years.  I  may  also  say  that  I  never  saw  so 
few  inferior  animals  in  a  show-yard." 

The  Shorthorns  came  from  all  parts  of  the  united  kingdom* 
and  many  of  the  old  breeders  found  it  no  easy  matter  to  main- 
tain their  position  against  new  rivals.  The  Scotch  sent  twenty- 
seven  animals,  and  were  most  successful,  carrying  off  the  first 
and  second  prizes  in  the  aged  bull  class,  the  first  in  the  two-year 
old,  and  the  second  in  the  yearling  bull  classes.     In  the  cowi> 
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ie  second  prize  and  reserve  number ;  in  two-year-old  heifers  the 
5rst  prize,  in  yearlings  the  second,  and  in  calves  the  third  prizes, 
besides  several  commendations,  were  taken  across  the  border. 
The  districts  of  Northumberland,  Durham,  Westmoreland,  and 
Cumberland  furnished  fifty-one  animals  to  the  show-yard,  and 
carried  off  the  first  prize  for  cows,  the  third  for  bull  calves,  and 
the  second  for  two-year-old  heifers. 

Before  leaving  the  Shorthorn  classes,  I  will  venture  to  make 
one  or  two  remarks  on  the  present  system  of  judging,  and  the 
criticisms  which  were  addressed  to  me  as  steward  of  cattle. 
One  suggestion  made  is,  that  the  society  should  provide  men  to 
lead  the  cattle  into  the  ring,  in  order  to  avoid  the  supposed 
partiality  of  judges  towards  the  stock  of  particular  breeders, 
whosfe  herdsmen  are  known  to  them.  But  apart  from  the 
difficulty  of  finding  proper  persons  in  sufficient  numbers  to 
lead  the  cattle,  I  believe  that  many,  if  not  most  of  our  judges, 
know  the  animals  themselves,  certainly  the  older  ones,  just  as 
Hrell  as  racing  men  know  the  horses  that  are  about  to  start 
For  a  race.  For  my  own  part,  I  would  place  a  complete 
catalogue  of  the  stock  in  the  judges'  hands,  and  trust  to  their 
sense  of  honour  and  impartiality,  rather  than  keep  our  present 
position  of  supposed  ignorance,  which  is  no  safeguard,  but  rather 
i  screen  for  favouritism  or  incompetency.  Another  suggestion 
tvas  made  that  we  should  increase  the  number  of  judges  to  five, 
but  those  who  saw  the  judging  of  the  horses  at  the  Agricultural 
Hall  by  a  jury  of  five  will  not  readily  forget  the  tedious  process, 
which  produced  results  quite  as  much  open  to  criticism  as  the 
judging  in  our  own  show-yard.  I  feel  sure  that  three  competent 
men  arc  better  than  more.  Whilst  upon  this  point  I  would  urge 
all  breeders  of  stock  and  members  of  the  society  generally,  to 
send  to  the  Council  a  gpod  list  of  names  of  men  whom  they  con- 
sider qualified  to  act  as  judges.  The  names  suggested  are  so 
few,  and  there  is  so  much  ridiculous  jealousy,  that  from  an 
experience  of  three  years  I  can  safely  say  the  Council  has  no 
more  difficult  task  than  the  selection  of  judges.  Surely  those 
who  neglect  to  send  in  names  of  competent  and  disinterested 
men  are  as  much  to  blame  for  the  difficulties  which  arise  as  the 
Council  and  those  who  work  hard  in  its  service. 

We  could  not  expect  a  ilumerically  strong  entry  of  either 
Herefords  or  Devons,  but  we  had  amongst  those  sent  some 
very  superior  animals,  especially  in  the  female  classes  of  Devons. 
A  Hereford  herdsman  called  my  attention  to  one  of  the  prize 
cows,  which  was  suckling  her  own  calf,  and  challenged  me 
to  bring  a  Shorthorn  one  that  would  do  the  same.  In  the  Here- 
ford cow  and  heifer  classes  the  fault  of  over  feeding  prevails,  if 
anjihing,  to  a  worse  degree  than  amongst  the  Shorthorns. 
TOL.  XXV.  2  H 
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Mr.  Keary  lias  sent  me  the  following  report : — 

Herefobds. 

In  tlio  Old  Bull  Cij^ss  (TX.)  of  IIkrefords,  there  were  several  good  ones^ 
besides  tliu  i»rizc  animals.    It  might  be  called  a  small  but  good  class. 

In  the  Second  Class  (X.),  only  three  were  exhibited,  two  of  which  vm 
goo<l  on(?s. 

The  Third  Class  (XT.)  was  not  a  <rood  class. 

The  next  Class  (XII.)  was  a  bad  class. 

The  Cow  Class  (XIII.)  was  small.  The  first  and  second  prize  animals  were 
vej-y  t/ofnl,  and  there  were  some  other  good  co^vs. 

In  Class  XIV.  (Heii-ers)  there  wero  three  very  good  animals,  including  the 
first  and  second  ]»rizes. 

Class  XV.  (Ykaulinc;  Heifers). — Tlie  prize  animals  were  good. 

Class  XVI.  (Heifer  Calves)  contained  3  ])retty  good  ones. 

On  the  whole  the  exhibition  of  Herefords  was  a  very  creditable  one.  The 
nnnihor  in  each  class  were  small,  but  there  were  many  very  good  animals,  and 
but  few  below  mediocrity. 

Devoxs.  Class  XVII. — Bulls  alx)vc  3  jts.  and  not  exceeding  6  yrs.  olA 
Only  two  exhibited.  Tlie  first  prize  bull  (219),  belonging  to  Mr.  Walter 
Farthinjnr,  of  Stowey  Court,  Bridjrewater,  is  a  vei^j  remarkaUe  animal,  and  had 
certainly  the  largest  amount  of  flesh  upon  short  legs  of  any  bull  in  the  yard; 
although  he  is  a])part?ntly  much  too  fat  and  heavy  for  a  bull,  we  were  aMOwd 
by  his  ONV'iier,  after  the  award  was  made,  that  he  is  a  regular  and  sure  slock- 
gettor.  1'his  bull  was  exhibited  as  a  calf  at  Leeds,  where  ho  won,  and  he  has 
won  first  and  second  prizes  at  every  meeting  since. 

The  second  prize  bull  (218)  was  not  in  any  way  remarkable. 

Devons.    Class  XVIII. — Bulls  above  2  and  not  exceeding  3  yrs.  old. 

The  first  ]mze  bull  (223),  belonging  to  John  A.  Smith  of  Bradford  Pcverill, 
Dorcht'stfi-,  of  extremely  good  quality  of  flesh,  and  altogether  a  nice  animal ;  but 
his  head  is  rather  efleminate,  and  the  masculine  character  not  sufficiently 
devd<)|KKl. 

The  second  ])rize,  Xo.  222  (General  Hood),  is  in  some  resixjcta  suneriorto 
the  first  prize,  but  inferior  in  ipuility,  and  not  let  down  enough  in  niafoW" 
cjuarters. 

^  Only  3  animals  wero  exhibited  in  this  class,  and  the  third,  224  (Mr.  Wrftff 
I'arthing),  was  considered  worthy  of  commendation,  and  is  no  doubt  an  im- 
proving vimng  bull. 

Devoxh,    Class  XIX.— Bulls  above  1  and  not  exceeding  2  yw.  dd. 

First  prize,  Ko.  22G  (AValter  Farthing),  a  very  useful  and  improving  ywug 
bull. 
'J'lie  second,  No.  225  ^the  samo  owner),  below  mediocrity.    Altogether  thi« 

must  be  considered  a  bad  class. 

Devons.    Class  XX. — Bull  Calves  above  6  months  old. 
Only  one  calf  (No.  231)  exhibited,  and  the  qualitj'  of  his  flesh  wa»  » 
extremely  bad  that  we  liositated  some  time  before  awarding  the  prize. 

Devoxs.    Class  XXI. — Cows  above  3  }T8.  old. 

First  prize.  No.  234  (John  A.  Smith  of  Bradford  PcverUl,  Dorchester),  « 
very  beautiful  cow,  and  decidedly  the  iKJSt  in  her  class. 

Second  prize.  No.  237  (Walter  Farthing),  a  ver>'  good  old  cow,  having  wofl» 
remarkably  well,  and  carrying  a  great  deal  of  good  flesh  on  all  her  points. 

On  the  whole  a  very  good  class. 
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Dbvons.    Class  XXII.— Heifers  in  Milk  or  in  Calf. 

First  prize,  No.  244  (Walter  Farthing),  not  a  first-class  animal. 

Second  prize.  No.  242  (Charles  Hambro,  of  Milton  Abbey,  Blandford  Dorset). 

A  small  i)oor  class,  and  very  inferior  to  those  of  former  years. 

Devons.    Class  XXIII. — Yearling  Heifers. 

First  prize,  No.  246  (General  Hood),  a  remarkably  good  heifer ;  perhaps  the 
Kjst  Devon  exhibited,  and  certainly  one  of  the  best  heifers  in  the  yard. 

Second  prize,  No.  249  (George  Turner),  rather  a  nice  heifer,  but  overgrown 
umps  for  her  age. 

One  or  two  more  nice  heifers  exhibited  here,  and  altogether  a  nice  class. 

Devonb.      Class  XXIV. — Heifer  Calves,  above  6  months. 

One  only  was  exhibited,  No.  251  (Walter  Farthing)  ;  a  good  calf. 

To  sum  up.  The  Devons  were  smaller  in  numbers,  and,  excepting  a  few 
cod  animals,  the  Show  must  be  considered  inferior  to  that  at  Worcester,  and  a 
id  falling  off  from  Battersea.  This  may  be  accounted  for  perhaps  by  the 
reat  distance  of  Newcastle  from  the  counties  where  Devons  are  chiefly  bred, 
[one  of  the  true  North  Devon  men,  as  the  Quartleys  or  Daveys,  exhibited. 

Sussex  Cattle. 

These  cattle  were  small  in  number,  and  very  inferior  in  quality,  &c.,  to  the 
lattersea  Exhibition,  where  they  cut  a  very  good  figure.  The  distance  from 
ome  may  account  for  the  small  number  shown,  but  does  not  explain  their  great 
aferiority,  as  one  would  have  thought  that  the  best  would  be  sent,  and  the  bad 
nes  kept  at  home. 

H.  W.  Keary. 

Bridgnorth,  2(jth  July, 

Mr.  Kcary's  remarks  on  the  Sussex  cattle  confirm  me  In  my 
ipinion  that  it  is  unwise  so  far  from  home  to  offer  prizes  for  any 
)reed  of  cattle  which  have  no  particular  merit  to  recommend 
hem  for  adoption  in  other  than  their  own  locality.  If  the  other 
)reeds  were  over-fed,  Sussex,  at  all  events,  were  exhibited  in  a 
horoughly  natural  state.  The  Channel  Islands  cattle  mustered 
itrong,  when  we  consider  the  distance  they  had  to  c6me,  and 
here  was  an  excellent  show  of  the  useful  red  SufTolks,  who 
leserve  a  better  place  than  a  class  made  up  of  themselves  and 
he  nondescript  Breton  race. 

Although  the  Scotchmen  failed  in  number  in  their  own 
especial  classes,  Mr.  McCombie  may  fairly  boast  of  having 
shown  in  the  Angus  classes  some  of  the  best  animals  in  the  yard. 
Ln  other  races  we  in  vain  look  for  a  cow  who,  when  over  thirteen, 
aind  having  had  a  calf  every  year  since  she  was  two  years  old, 
can  still,  as  his  "  Charlotte,  No.  319,"  face  the  ordeal  of  a  show- 
yard  with  success.  Mr.  Fullarton  may  well  describe  her  and  her 
daughter,  as  "  Two  uncommonly  fine  animals,  the  young  cow  being 
of  the  most  complete  symmetry  ; "  while  he  says  of  the  entries 
generally,  '^  As  a  whole  we  consider  the  lots  shown  of  this  breed 
to  be  of  great  merit,  more  especially  the  bulls,  cows,  and 
jrearling  heifers,  No  324,  Mr.  McCombie's  yearling  being  a  most 

2  H  2 
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perfect  beast."  Beautiful  as  Mr.  McCombie's  stock  are,  I  should 
like  to  have  seen  some  one  else  enter  the  lists  against  him,  and 
show  to  Englishmen  that  there  is  more  than  one  breeder  of  such 
excellent  stock. 

Of  Ayrshire  and  Horned  Scotch  cattle  the  show  was  bat  in- 
different, though  the  judges,  through  Mr.  FuUarton,  report  ^avolI^ 
ably  of  the  Ayrshire  cows  and  heifers,  and  also  of  the  two  Wot 
Highland  cows  belonging  to  the  Duke  of  Athol. 

The  local  committee  offered  prizes  for  Galloways,  which  were 
successful  in  bringing  forward  some  good  animals  of  the 
breed,  the  judges  calling  the  aged  bulls  "a  very  superior  lot," 
and  also  quoting  the  two  prize  cows  "  as  excellent  specimens  of 
the  breed."  * 

I  feel  how  very  imperfect  are  these  remarks  upon  the  diflierent 
classes,  but  it  has  been  my  duty  rather  to  look  at  the  show 
generally  than  to  make  individual  criticisms.  The  cattle  were 
admirably  delivered  into  the  yard  before  the  opening  of  theshov, 
and  removed  on  the  Friday  night  without  trouble  or  confusion. 
When  I  left  Newcastle  on  Saturday  morning,  at  8.30  a.m.,  tkc 
traffic  superintendent  of  the  North  Eastern  railway  informed  xnc 
that  all  the  stock  had  been  sent  off  during  Friday  night,  except 
those  whose  owners  wished  them  to  remain.  When  I  remember 
the  confusion  of  Worcester,  I  think  it  only  fair  to  place  on 
record  the  superior  management  of  the  railway  authorities  at 
Newcastle. 

The  cattle  were  paraded  each  day  in  the  rings,  the  beautifnl 
show  ground  affording  ample  space  for  their  display,  and  I  belicre 
that  both  to  the  owners  of  cattle  and  the  public  this  parade  gave 
unqualified  satisfaction.  It  was  carried  out  without  any  difficultr, 
because  the  herdsmen  were  willing  and  anxious  to  assist,  and  1 
should  not  do  justice  to  them  if  I  were  not  to  acknowledge  h&B 
their  r(»ady  civility  and  constant  attention  to  the  wishes  of  mjidf 
and  the  other  officers  of  the  society  with  whom  they  were  brought 
in  contact.  I  may  say  the  same  of  the  yardmen  cmplojrcd  by 
the  society,  and  of  our  invaluable  assistants,  the  members  of  the 
A  division  of  police.  It  is  very  gratifying  to  me  to  report  d»t 
the  arrangements  for  fodder,  and  generally  for  the  comfort  of 
both  animals  and  men  gave  general  satisfaction.  Although  there 
.ire  some  trifling  ini])r()vcinents  in  the  shedding,  which  may  easuj 
he  carried  out  at  a  future  meeting,  on  the  whole  I  feel  justified 
in  congratulating  the  society  on  a  show  of  cattle,  somewhat  un- 
equal in  its  component  pails  perhaps,  but  still  highly  instructive 
and  satisfactory. 

*  In  the  cases  in  which  I  have  received  any  written  commnnicatioiis  fro"*  ^ 
Judges,  I  have  quoted  their  own  words,  as  being  preferable  to  any  commenti  * 

'»y  own. 
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Report  of  the  Stewards  of  Stock  at  tlie  Neiccastle  S/iow. 

Horses. 

This  part  of  the  Show  fell  37  short  in  its  numbers  as  com- 
pared with  last  year,  and,  in  spite  of  the  inducements  which 
were  held  out  to  owners  of  Clydesdales,  only  9  entries  were  sent 
from  over  the^Border.  The  whole  of  the  entries  reached  164, 
which  were  distributed  into  33  classes,  with  three  silver  medals 
and  835Z.  of  prize  money.  There  was  a  very  clean  bill  of  health, 
as  only  5 — to  wit,  a  thoroughbred  sire,  2  hunters,  and  2  dray- 
horses — were  disqualified,  4  of  them  for  roaring  and  the  fifth 
for  whistling. 

The  hunters  were  saddled,  and  ridden  in  the  very  spacious 
horse-ring — a  novelty  which  gave  great  satisfaction.  We  should, 
however,  mention  that  the  mode  adopted  in  the  Catalogue,  of 
keeping  the  Society's  and  the  Local  Committee's  classes  separate, 
was  productive  of  a  good  deal  of  confusion  to  the  spectators 
and  of  difficulty  to  the  acting  Steward.  For  the  future  we 
beg  to  recommend  that  the  Thoroughbreds,  Hunters,  Roadsters, 
Ponies,  and  Agricultural  Horses  should  follow  each  other  in 
that  order  both  in  the  Catalogue  and  into  the  ring  for  whatever 
prize  they  may  be  entered.  It  might  also  be  well,  after  the 
successful  experiment  of  this  year,  for  the  Society  to  permanently 
enibody  in  their  programme  the  prize  for  Agricultural  pairs, 
ind  to  have  a  class  for  Three- Year  Fillies  and  Geldings  calcu- 
lated to  make  carriage-horses.  The  Pony  Classes  were  very 
weak.  The  present  standard,  "not  exceeding  14  hands,"  just 
excludes  many  of  the  best,  but  the  difficulty  might  be  met  by 
raising  it  half  a  hand,  and  establishing  another  class  for  those 
not  exceeding  13. 

For  the  Tkoroughhred  Stud' Horse  prize  (Class  LI  I.)  there 
were  only  10  entries,  and  "  Buccaneer  *'  did  not  come,  in  conse- 
quence of  his  owner,  Mr.  James  Cookson,  accepting  the  office  of 
Judge.  Cumberland  furnished  the  winner  in  "  Laughingstock," 
whose  owners,  the  Messrs.  Moffatt,  were  second  to  "  Royal 
Ravenhill "  for  the  Society's  prize  with  "  British  Yeoman "  at 
Carlisle,  and  won  it  with  him  the  following  year  at  Chelmsford. 
The  winner,  of  whom  one  of  the  Judges  says  he  is  "  as  beautiful 
ahorse  as  I  oyer  saw,  but  not  fully  let  down  yet,"  is  closely  allied 
in  blood  to  "  Asteroid  "  and  "  The  Marquis."  He  is  by  "  Stock- 
well  "  from  a  ''  Touc  hstone  "  mare,  the  dam  of  "  Gamester,"  and 
both  of  those  horses  were  bred  by  Sir  Charles  Monck,  of  Belsay 
Castle,  in  Northumberland.  But  for  "Gamester's"  lack  of 
Icnee-action,  it  would  have  been  a  very  near  point  l>etween 
[ ;  but  eventually  the  St.  Leger  winner  was  placed  third,  as 
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"  Caractacus,"  the  Derby  winner,  liad  been,  a  few  weeks  before, 
at  the  Ao:ricultural  Hall.  "Cavendish,"  who  was  second  to 
"  Neville  "  at  Worcester,  when  the  whole  class  was  highly  com- 
mended, occupied  the  same  position  again.  "  He  is  a  horse  of 
a  very  beautiful  colour,  but  he  seems  to  be  growing  coane.'* 
"  Sir  Walter  Scott "  was  disqualified ;  and  the  other  five, 
"  Carbineer,"  "  Littlecote,"  "  Layton,"  "  Lord  Chesterfield,"  and 
''  Schuloff,"  received  no  mention  from  the  Judges. 

The  new  rule  that  no  horse  should  compete  in  the  HwnterSm^ 
Class  LI  1 1.,  unless  he  be  thoroughbred,  effectually  weeded  ont 
the  motley  lot  which  were  entered  for  this'prize  at  Worcester, 
while  it  excluded  animals  like  "  Ellcott  "  and  "  Safeguard,"  the 
v(»ry  excellent  second  and  third  of  last  year.  Only  two  were 
entered,  and  tlie  first  prize  was  awarded  to  *' quite  a  qaality 
horse,"  "  Motley ;"  while  the  second  was  withheld  for  lack  of 
merit  from  "  Royal  Oak-Day." 

Class  LI  v.,  for  Hunter  Brood-Mares^  was  "  very  ordinarj." 
The  winner,  Mr.  Brown's  "  Sally,"  was  "  rather  a  nice,  short- 
legged  one "  from  Cumberland,  and,  like  Mr.  Charles  Mo&tt*f 
commended  one,  by  "  Galaor."  Mr.  William  Scarth's  mare 
"  Plucky  "  was  rising  twenty,  and  still  good  for  her  years.  A< 
this  prize,  as  well  as  that  for  Class  LIIL,  was  given  by  the  Local 
Committee,  "  Beech  wood,"  the  winner  of  the  first  prize  in  the 
Hunter  Class  (CXXVIII.)  at  Worcester,  was  entered  again,— an 
anomaly  which  might  be  worthy  of  consideration  by  the  ConnciL 
However,  his  "  action  and  quality  were  only  ordinary,"  and  the 
first  prize  wjis  unanimously  awarded  to  Sir  Frederick  Graham'i 
chesnut  gelding  "  The  Tyke,"  "  a  rare  galloper  and  mover  alto- 
gether, but  with  less  substance  than  'Beechwood.' "  Mr.  Sutton'i 
highly  commended  "  Voyageur "  was  "  light-fleshed  and  all 
muscle  and  wire,  with  hind-legs  of  especially  beautiful  qualitj,** 
and  the  Judges  also  liked  "Grapeshot."  In  fact,  "there were 
several  good  weight-carrying  hunters,  but  some  of  them  hardly 
up  to  a  fast  thing  with  foxhounds." 

The  Four  Year-old  Hunter^  Class  CXXIX.,  was  headed  by 
VIr.  W.  H.  Clark's  "Sprig  of  Nobility,"  by  "Sprig  of  Shille- 
agh,"  "  a  rare  four  year-old,  master  of  great  weight,  and  wid 
ieptli  of  rib  like  an  aged  horse."  The  second  prize  was  given 
'^  Messrs.  Norman's  "Radical,"  "a  horse  of  nice  quality,  bu* 
tiO  short  altogether,"  and  with  the  white  hind-stockings  which 
lirt  "  British  Yeomans  "  invariably  exhibit  whenever  they  faU 
iiesnut.  Mr.  Pease's  "Silas  Marner,"  who  was  highly  com- 
"'^nded,  "  had  fair  action,  but  was  a  little  defective  in  his  ribs. 
"^he  Tlirec-Vear  Old  Hunter,  Class  CXXX.,  brought  ont  "a 
•   -Jerate  lot '        ''he  first  prize  was  given  to  Mr.  Boyd's  chesnut 

J     A\r\%i      ■»  ,    .  .Iiin1«>^1<-  '"    nr**^  *\q  gp/>onrl  tO  Mf.  R.  Wi  Hodj* 
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on's  bay  filly,  by  "  Neville,"  and  "  a  good  goer."     One  of  the 
Fudges  thus  reviews  the  classes  in  detail : — 

"  As  regards  our  particular  classes,  I  can  only  say  that  as  the  object  was  to 
elect  a  stallion  best  suited  to  improve  generally  the  breed  of  horses,  wo  were 
nore  likely  to  succeed  in  giving  the  prize  to  'Laughingstock,'  of  'Bird- 
»tcber'  type  and  blood,  thjm  to  any  other  in  the  class.  To  get  race-horses, 
!  should  certainly  have  selected  '  Cavendish,'  not  that  I  quite  approve  of  him 
?ven  for  this  purpose :  but  if  put  to  well-ribbed-up  mares  he  may  be  suc- 
sessfol. 

"  Thoroughbred  mares  from  their  frequent  want  of  bone  and  general  power 
nay  be  met  by  a  horse  often  without  much  quality  ;  but  the  mares  sent  by 
armers  to  a  thoroughbtbd  are,  nine  times  out  of  ten,  so  lumbering  and  defi- 
cient in  quality,  that  much  of  it  is  absolutely  a  sine  qua  non  in  a  travelling 
:horoughbrod  sire.  Shoulders  there  must  be,  as  in  this  point  country  mares 
ire  generally  deficient,  and  as  exjxjrience  tells  me  that  the  external  organisation 
s  mostly  from  the  horse,  there  is  very  little  chance  of  breeding  a  clever  horse 
or  the  road  or  field  from  a  bad-shouldered  stallion.  In  racing,  shoulders  may 
lometimes  be  dispensed  with,  as  race-horses  travel,  so  to  speak,  on  even 
ground ;  but  a  huntor  has  to  contend  with  all  sorts  of  ground,  and  cannot 
xtricate  himself  from  diflBculties  with  shoulders  into  his  neck.  The  prize 
lorse  was  gooil  in  this  respect,  and  with  a  short  back  and  undeniable  trotting 
ction  he  beat  *  Gamester '  who  was  much  more  my  idea  altogether  of  a  horse 
>  get  hunters,  but  lie  could  not  either  walk  or  trot.  *  Laughingstock,'  like 
lany  of  the  *  Stockwells,'  had  his  hind-legs  too  much  bent,  which  I  think  a 
reat  fault  in  a  hunter-sire ;  but  still,  take  him  altogether,  he  was  the  best 
f  the  lot.  Still  the  lot,  with  the  exception  of  *  Gamester,'  if  he  had  action, 
•as,  I  am  certain,  a  bad  one. 

"  *  Caveiulisli '  was  too  heavy  and  coaching  in  his  neck,  and  wanted  another 
ick-rib  to  make  liini  tiijht  enough  to  get  hunters  except  out  of  remarkably 
lort-backed  marcs.  Besides  this,  I  know  every  cross  of  big-headed  *  Black- 
>ck' to  Ix^  utterly  deficient  in  the  necessary  style  and  fashion  for  country 
ur|X)ses.  I  was  tlierelbre  obliged  to  oppose  *  Cavendish.'  *  Voltaire,'  *  Charles 
111.,'  *  Brutandorf,'  *  Iletman  IMatoff,'  *Baniton,'  and  'Fandango*  have  all 
lore  or  less  liad  liunting  uiarcs  jmt  to  them,  and  with  few  exceptions  have 
gnally  failed.  If  *  Motley '  had  been  sliown  for  the  £100  prize,  he  would 
ave  had  a  chance  in  such  a  year  as  this  was,  though  he  is  not  quite  straight 
[lough  on  his  fore-legs,  to  l)eat  a  good  one ;  still,  in  other  respects,  he  has 
11  the  character  of  *  Touchstone,*  with  compactness  enough  to  meet  a  country, 
nd  with  good  knee-action. 

**  Among  the  Hunters  I  thought '  llie  Tyke'  as  firm  a  horse  as  I  ever  saw, 
itli  nndeniiible  hind-leizs,  and  almost  faultless  in  other  respects ;  and  I  had 
le  satisluction  of  liearini:  (after  our  judgment  was  given)  from  a  man  upon 
•horn  1  can  rely  that  he  was  a  first-rate  performer  in  the  field,  and  clever  up 
lid  down  hill. 

"The  winner  in  the  Fuur-year-old  class  had  very  light  action,  and  showed 
uich  blocxl  lor  a  hii;  horse  ;  but  he  was  bigger  than  I  liked,  though  our  judg- 
lent  has  Ix'en  con  firmed  at  Middlesborough,  where  this  class  was  superior  to 
bat  of  The  Pioyal. 

"The  Three-year-old  winner  was  the  only  one  of  liis  class  with  the  shghtest 
letensions  to  ever  making  a  hunter.  Tlie  mare  that  was  second,  though  very 
lever  as  far  as  she  went,  cUd  not  look  like  getting  to  size  enough  for  tho 
dd." 

The  Roadster  Stallion^  Class  CXXXL,  was  only  four  strong, 
nd  three  of  these  from  Yorkshire.     "  Venison  '*  was  "  quite  out 
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of  place"  amongst  them,  and  the  highly  commended  ^'Yoimg 
Pretender "  "  had  not  so  much  quality  as  the  winner,"  **  Pre- 
sident Junior,"  who  has  now  taken  about  twenty  prizes,  nearly 
all  of  them  firsts.     One  of  the  Judges  writes  thus : — 

**  The  winner  is  without  doubt  one  of  the  best  looking  Boadstera  erer  Been, 
anil  *  Younj;  Pretender '  nearly  as  good  ;  but  I  beg  respectfully  to  soggert  to 
the  Stewards  whether  it  be  desirable  to  encourage  this  class  of  stidlion.  To 
my  mind,  this  is  the  animal  we  want  to  breed,  and  not  to  breed  from;  as,  Tin- 
less  this  class  of  horse  is  put  to  a  thoroughbred  mare  (which  we  know  addom 
hapix^ns),  he  must  beget  something  inferior  to  himself," 

The  Roadster  Mares  or  Geldings^  Class  CXXXIL,  were  "• 
fair  average  class,  without  containing  anything  very  first  rate." 
The  winner,  Mr.  Richard  Foster's  "  Multum  in  Parvo,"  an  Iritb- 
bred  one,  ^^  was  decidedly  the  best  both  in  shape  and  actioD," 
and  Mr.  Pease's  neat  chesnut,  "  Whitefoot,"  was  commended. 
There  were  only  a  couple  in  the  Hackney  Brood  Mare  Class  LV,, 
but  neither  of  them  so  true  a  type  of  the  sort  as  "  Crafty,"  the 
winner  of  last  year.     One  of  the  Judges  observes : — 

"  This  prize  was  for  mares  in  foal  or  with  a  foal  at  their  foot ;  and  there 
were  great  doubts  as  to  *  The  British  Queon '  being  in  fool,  while  *  Fanny '  bid 
a  foal  at  lier  foot.  On  this  account  I  consider  that  even  if  the  winner  hiid  only 
l)e(Mi  of  equal  merit  with  her  opix)nent,  instead  of  being  superior  in  shape,  & 
would  have  been  entitled  to  the  prize.  Both  mares  were  good  average  spedmens 
of  Hackueys." 

There  were  only  three  Pony  Stallions  in  Class  LVL,  and 
Mr.  W.  Norman's  chesnut,  "Jack,"  the  reserved  number  »t 
Worcester,  took  the  first  prize  again  to  Cumberland,  which  fciHy 
l)eat  Yorkshire  in  the  non-agricultural  classes.  "  *  Jack '  is  of  » 
rare  stamp,  with  capital  hock  and  general  action,  and  shows 
considerably  more  l^reeding  than  the  second  prize  pony, '  Glen- 
garry,' which  is  also  from  Cumberland,  but  of  the  old  hairy- 
heeled  sort,  strong  and  useful,  but  deficient  in  quality."  Ttc 
third  was  quite  unworthy  of  his  company,  as  he  was  simply  **■ 
rich  cream,  with  bad  shoulders  and  no  action."  There  wcw 
no  grand  Suffolk  and  Norfolk  entries  in  the  Mare  Pc^ 
(Class  LVIl.)  this  year.  "  The  class  was  very  moderate,  and 
as  one  of  the  three.  No.  409,  was  disqualified  for  being  2  inchci 
above  the  14  hands  specified  in  the  conditions,  it  only  remaine*! 
for  us  to  decide  between  the  two  greys.  No.  410  and  No.  41l» 
'  Beauty '  and  '  My  Lady,'  and  our  decision  was  in  favour 
of  '  Beauty '  as  having  the  best  action.  Both  of  them  were  the 
property  of  Mr.  George  Heppcl  Ramsay."  Class  CXXXUh 
for  Pony  Geldings,  had  five  entries,  and  of  these  two  were  not 
present,  and  "  Flora  "  was  disqualified  as  being  of  the  wrong  sex. 
"  The  prize-taker,  *  Little  Stag,'  a  roan  of  11 J  hands,  was 
decidedly  superior  to  his  opponent  in  shape  and  actioD|  whil^ 
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*  Dick,'  a  black  of  37  inches,  is  a  good  specimen  of  a  toy  pony, 

*  Little  Stag '  went  remarkably  well."  The  prize  for  Mountain 
Mare  Ponies  under  13J  hands,  in  Class  CXXXIV.,  was  awarded 
to  **a  good-shaped,  useful,  flea-bitten  grey,  breeder  and  age 
unknown,  with  a  good  foal  at  her  foot,"  and  nothing  to  op- 
pose her. 

The  agricultural  horse  classes  were  a  mere  shadow  of  their 
former  selves,  and  contained  comparatively  few  good  specimens. 
Class  LVIIL,  for  Agricultural  Sires,  was  headed  by  two  well 
known  prize  winners,  Mr.  Samuel  Strickland's  "  Lincolnshire," 
and  Mr.  Matthew  Read's  "  England's  Glory ;"  and  the  former 
g^entleman  was  also  at  the  head  of  the  Class  LIX.,  with  his  young 
sire,  "  General  Garibaldi."  In  Class  LX.,  for  Agricultural  Mares^ 
Mr.  J.  B.  Dixon's  "  Jolly,"  a  Northumberland  mare,  with  a  very 
good  colt  at  her  foot,  was  first,  despite  the  weight  of  eighteen 
years,  and  Mr.  S.  Thompson's  "  Diamond,"  a  five-year-old  mare, 
and  a  good  prize-winner,  second.  One  Two- Year- Old  Filly  only 
was  entered  in  Class  LXI. 

There  w^ere  only  four  entries  for  the  llOZ.  devoted  to  "  Drays  " 
in  Classes  LXII.-LXV.  In  fact,  in  two  of  these  classes,  there 
was  nothing  even  to  claim  the  second  prize,  in  a  third  it  was 
withheld  ;  and  that  for  Two-Year-Old  Fillies  was  a  blank'  for 
the  second  time  in  succession.  It  seems  quite  a  matter  for  con- 
sideration whether  these  classes  should  be  continued,  as  they 
appear  to  answer  no  purpose,  and  under  the  present  regulations 
there  may  be  a  distinction,  but  certainly  no  difference,  between 
Dray  and  Agricultural  Horses.  The  same  animal  is  often  ranked 
in  two  successive  years  under  these  two  different  heads. 

Class  CXXXV.,  for  Agricultural  Pairs,  produced  one  of  the 

nicest  spectacles  of  the  meeting,  as  the  eight  pairs  were  led  round 

the  ring.     Mr.   C.  M.   Palmer's  very  cleanly-looking  grey  and 

bay   seven-year-olds,    "  Dick "    and    "  Sharper,"   took    the  head 

prize.     A  very  good  pair  of  bay  Clydesdale  Mares,  belonging  to 

the  Duke  of  Hamilton,  were   placed  next  to  them,  and  Mr.  A.  , 

H.  Hunt's  bay  and  hlack  were  commended.     The  head  and  only 

prize    for  a   Chjdcsdale  Stallion,   Class   LXX.,   was  awarded  to 

Mr.  A.  Grierson's  "  Benicia  Boy,"  who  won  the  25^.  last  year  as 

the   best  Clydesdale  sire  in  the   Galloway  district,  and  was   a 

Capital    sj>ecimen  of   this  great   Scottish  breed.      "Sir  Walter 

Scott,"  tlie  first  prize  winner  at  Battersea,  and  quite  one  of  the 

lions   of  that  show,   was  disqualified  by  Professor  Vamell  for 

roaring.     His    son,   "  Young  Sir  Walter    Scott,"  a  colt   of  no 

remarkable  promise,  won  in  the  younger  stallion  Class. 

None  of  Mr.  Crisp's  Suffolk  entries  arrived,  and  as  they  formed 
Bve  out  of  the  sixteen,  which  is  five  less  than  last  year,  the  show  of 
khe  **  cherry  reds  "  sank  into  very  small  dimensions.    There  were 
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other  absentees  as  well  as  Mr.  Crisp,  and  in  the  THXhYear- 
Old  Filly  Class  (LXIX.),  which  produced  such  a  wondroui 
bakc^r's  dozen  at  Battersea,  neither  of  the  two  entered  were 
iorthcominp^.  In  short,  the  sixteen  entries  on  paper  dwindled 
down  to  six — four  stallions,  two  in  each  class,  and  two  brood 
mares.  ]\lr.  1*].  Collinn^ham's  four-year-old  stallion,  "Talbot," 
was  a  compact,  p^ood  sample  of  the  breed,  on  sound,  short  legs. 
Sir  Thomas  B.  Lennard's  "  Canterbury  Mare  "  was  a  very  grand 
mare ;  and  Sir  Edward  Kerrison,  who  won  tliis  prize  last  year 
with  '•  Brapfp:,"  now  took  the  second  prize  with  *'  Lady  Jane," 
One  of  the  Jud^i^es  reports  as  follows: — 

"  (  lass  LVIIl.  for  ni^cd  liorsos  was  the  most  nnmeronsly  represented,  bntnot 
lu'ttcr  th:in  all  the  classes  oii^ht  to  have  Ixjun,  with  such  liberal  prizes  ofiered, 
'.I'htre  was  no  difliculty  in  placin;^  them.  The  first  prize  went  to  a  fine 
aniiuiil,  with  much  substance  and  good  action ;  and  the  second  to  a  abort- 
1.  'gpd,  compact,  and  very  active  liorse.  The  accident  which  hapix?ned  some  time 
a-^'t  In  tlic  lattor's  olV  fbro-liKit  did  not  make  any  difterence  in  his  style.  No. 
1 18,  *  lUooniiiiir  Hcathc  r,'  was  neat  and  well  proi^ortioned,  but  not  vciy  large. 

"  (Mass  C'C'IjIX.,  ibr  two  year-olds,  needs  Imt  little  comment,  as  it  lid  only 
lour  entries.    AVe  lu)i>e  they  will  improve  as  they  ^ow  older. 

*'  ('lass  LX.  contained  some  very  goo<l  mares.  'J'he  first  prize  was  awarded 
lo  a  ]>artieularly  lino  niaro,  18  years  of  ai,T,  but  not  lot)king  nearly  ao  old. 
We  caTmot  liel[)  tbinkinc;  that  lier  stock  have  done  show-yards  some  service. 
The  second  i»rize  maro  ran  her  hard,  Ixjin^  a  very  clean-legged,  good  shaped, 
an«l  si  rone:  animal,  but  not  showing  out  to  advantage.  A  very  line  marewaa 
shown  without  a  Ibal.  This  being  a  class  for  mares  and  foals,  she  could  not 
Inkc  a  j»rize,  though  well  deserving  of  it,  and  we  hoix)  to  sec  her  and  her 
progeny  at  some  luture  day. 

*•  Classi'S  LXII.-LXV.,  for  drays,  contained  only  four  entries,  and  leave  more 
room  for  regret  at  the  little  support  the  dray  classes  received  than  foroorament 
on  the  merits  of  the  animals,  l»ut  I  would  not  omit  to  mention  the  beautiful 
It 'ill  with  the  grey  marc,  No.  -VM, 

**  Class  CXXXV.,  lor  jiairs  of  marcs  or  geldings.  Amongst  this  local  class, 
Win*  7nany  very  gocnl  animals,  which  connnanded  much  of  the  public  attention, 
ami,  if  such  were  bred  in  the  neighlx)urho<.)d,  the  classes  for  both  sires  and  dams 
ought  to  have  UxMi  better  tilled,  more  es^K^cially  as  we  noticed  the  good  stylo 
of  hors(;  generally  used  al>out  Newcastle.  Had  there  been  three  prizes  instead 
of  «»ne,  they  wt»uld  have  fallen  to  highly  deserving  animals,  llie  owner  of  the 
.  two  mans.  No.  o27,  *Sallv'  an«l  *  Mairgie,'  may  well  feel  proud  of  them. 

"  (.'lasses  CXXXVI.  and  CXXXVIL,  for  three  year-old  agricultural  geldings 
"•r  iillies  and  two  year-()ld  geldings.  Only  four  out  of  the  six  entries  put  in  an 
a]  >l  KM  ranee,  and  these  call  Ibr  no  particular  notice;  but  the  yearlings  in  Class 
liXXXVIlI.  kid  amongst,  tliem  some  very  ]»romising  aspimnts  to  fame.  The 
lirs»  ]»ri/,e-tak(r  was  a  very  sn^-erior  coU  ;  tin*  second,  som«;what  hunter  fashwjii 
bur  with  ]-lenty  u\  strength,  and  no  doubt  will  thicken  into  a  lirst-class  plougli- 
iuM'se.  Of  tluise  not  in  the  ]>rize-list,  No.  f)];),  a  Sullblk,  deserves  nicjntion, 
and  will  most,  likely  be  beard  of  another  day.'' 

Another  of  the  Jutlg;es  writes  : — 

"  Takin.:  them  altogether  I  never  saw  the  agricultural  horses  so  n^^^^l*^ 
in  short,  not  a  lirst-elass  animal  among  them,  though  there  wero  sevcrnl  good 
ones.  In  Class  LVIII.,  for  stallions,  tJie  tii-stiirize  horse  was  a  good  one, clean 
"ud  active  ;  the  second  satisfactory  ;  and  the  third  ditto.    ITiis  wa«  tbebestd** 
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at  came  tinder  my  notice.  I  really  do  not  think  the  other  classes  worth 
marking  upon,  except  the  local  class  for  mares  and  geldings,  which,  taking 
em  altogether,  I  considered  good.  I  cannot  understand  why  the  numbers 
2re  so  short  in  most  classes,  as  the  arrangements  were  first-rate,  and  every 
3ility  was  afiforded  for  selecting  the  best  without  any  trouble.  So  much 
ace  is  a  very  great  advantage  to  the  Judges." 


It  was  very  evident  that  the  exhibition  of  horses,  taken  alto- 
ether,  was  not  so  good  as  it  ought  to  have  been,  and  not  nearly 
jual  to  many  of  the  local  shows  in  Yorkshire  and  Lincolnshire 
-not  to  mention  the  Agricultural  Hall,  where  40  thoroughbred 
allions,  many  of  them  very  superior,  60  hunters,  20  hacks,  and 

great  number  of  ponies  were  shown.  With  few  exceptions 
lis  has  always  been  the  weak  point  in  our  meeting,  and  there 
lUst  be  some  cause ;  perhaps  we  may  profit  by  experience,  and 
lake  improvements  before  the  next  show  at  Plymouth.  No 
oubt  if  we  wish  for  a  good  exhibition  we  should  afford  every 
icility  to  exhibitors  and  impose  as  few  restrictions  as  possible. 

The  charge  of  2/.  for  each  horse-box  is  very  objectionable, 
nd  has  a  material  effect  in  diminishing  the  numbers.  It  is  no 
nswer  to  say  that  the  horses  would  cost  more  in  the  town,  or 
aat  formerly  we  did  not  provide  boxes.  It  is  not  to  be  expected 
bat  any  one  will  send  a  horse  from  a  warm  stable  to  be  placed 
a  an  open  shed  with  a  thorough  draught. 

Two  Hunter  sires  ! — perhaps  now  we  shall  not  insist  on  their 
•eing  thoroughbred — of  course  they  should  have  several  crosses 
f  good  blood,  but  it  cannot  be  right  to  exclude  such  horses  as 
•  Elcott,"  "  Safeguard,"  "  East  Lancashire,"  "  Grey  Prince,"  or 
.  host  of  otlicrs. 

The  rule  that  mares  should  either  be  in  foal  or  with  a  foal 
>revents  many  of  the  best  from  being  shown.  This  condition 
hould  be  erased  from  the  prize-sheet. 

R.  MiLWARD. 

Sheep. 

In  its  entries  of  Cotswolds,  Oxford  Downs,  Southdowns,  and 
hropshires,  tlic  Newcastle  Meeting  was  considerably  below 
Worcester.  Even  Leicesters  and  Lincolns  showed  a  slight 
ecline,  and  so  would  the  "Hampshire  and  other  Short  Wool  " 
lasses,  if  they  bad  not  been  helped  out  by  a  few  Holme  Lacey 
Lyelands.  Still  if  the  distance  from  their  peculiar  localities  told 
3verely  upon  the  display  of  four  of  the  leading  breeds,  their 
eficienry  (102)  was  more  than  compensated  for  by  the  entries  of 
lieep  peculiar  to  Scotland  and  the  Border  counties,  and  thus  the 
alance  against  Newcastle  was  reduced  to  32  on  a  total  of  415. 

The  new  requirement  that  all  sheep  exhibited  should  have 
really  and  fairly  shorn  hare  now  first  came  into  operation, 
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and  its  good  effect  was  most  strikingly  manifest  in  the  absence,  with 
three  exceptions,  of  the  preposterous  length  of  wool  left  upon  so 
many  animals  in  previous  years.  Still  there  were  a  few  other 
teases  open  to  a  suspicion  that  the  above  condition  had  not  been 
literally  fulfilled,  and  if  it  be  so,  and  any  exhibitors  are  now 
congratulating  themselves  upon  having  escaped  detection,  they 
will  do  wisely  to  abstain  from  repeating  the  deception,  which 
amounts,  in  fact,  to  a  fraudulent  entry,  and  must  be  so  treated. 
Two  Inspectors  of  Shearing  were  appointed  by  the  Council,  one 
of  whom  was  unavoidably  absent,  and  thus  the  invidious  duty 
devolved  upon  Mr.  Samuel  Druce  of  Eyntham  alone,  who  kindly, 
though  reluctantly,  undertook  the  task ;  and  reports  that  **  the 
requirement  of  the  Council  that  all  sheep  shown  should  be  bare 
shorn  after  the  1st  of  April  has  been  carried  out  except  in  the 
case  of  three  rams  of  the  Mountain  Cheviot  Class."  These 
animals  were  disqualified  accordingly. 

The  entry  of  Leicester s  (which  "  comprehended  many  grades  " 

in  Classes  LXXIV.-LXXVI.),   fell  three  short  of  what  it  was 

when  the  Society  met  at  Newcastle  eighteen  years  ago ;  but  it  is 

pleasant  to  note  that  of  the  four   gentlemen,   Messrs.  Turner, 

R.  Smith,  Burgess,  and  Pawlett,  who  then  took  prizes  for  their 

rams  in  the  face  of  a  very  severe  competition,  the  only  two  that 

are  alive  or  continue  to  breed  "  Bake  wells,"  were  in  the  front  rank 

again  this  July.     The  name  of  Mr,  Sanday,  which  has  for  many 

years  been  as  closely  connected  with  this  class  as  that  of  the  late 

Mr.   Jonas   Webb  with  the  Southdowns,  was  absent  from  the 

catalogue  at  last ;  but  the  grandsirc  of  Mr.  Borton's  first  Prize 

shearling  was  one  of  his  old  Holmpierrepont  flock.     This  was 

"  a   very  nice  sheep  with  a  very  beautiful  skin,"  and  twin  to 

Mr.  Borton's  reserve  number.      Mr.  Pawlett  was   second,   and 

Colonel  Inge,  who  was  first  in  this  class  last  year,  took  the  silver 

medal.     The  rams  were  "  a  very  good  class,"  and  Mr.  Cresswell 

was  first  (with  his  reserve  number  at  Worcester),  and  second, 

and  commended  as  well,  while  the  medal  and  the  reserve  number 

ell    to    Mr.   George  Turner.      There  were   only  five   pens  of 

yearling  ewes,  and  Mr.  Samuel  Wiley,  of  Brandsby,  the  patriarch 

•    Leicester  ram-breeders  since  Sir  Tatton  Sykes  died,  "  won 

t'^'-  a  sharp  contest,"  with  Lieut.-Colonel  Inge,  who  took  the 

uoc  prize  last  year.     Mr.  Wiley's  were  "  a  very  good  lot  with 

^"«*  skins,"  and  quite  a  Brandsby  model  pen. 

rite  Cotstcold,  Classes  LXXVII.-LXXIX.,  were  not,  as  a 
>iole,  so  uniform  or  so  well  got  up  as  we  have  known  them, 
't*d  hardly  so  heavy  in  wool.  Mr.  Robert  Game,  who  took  two 
irsts,  a  second,  and  a  third  last  year,  did  not  make  an  entry ;  and 
^r.  William  Game  and  Mr.  George  Fletcher  (who  was  first 
..hV    ^is  shpn^'iincjr  ov  •»<?  nf  ' Vr^-'^ocfor'^  vat««  t.1ro  restinff  ou  theif-* 
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oars.  The  shearling  ram  entries  alone  on  that  occasion  were 
exactly  equal  to  the  present  entries  in  all  three  classes.  Mr.  £. 
Handy,  who  won  the  first  ram  and  the  second  shearling  prizes 
here  in  the  general  long  wool  class,  in  1846,  was  first  now  with 
his  shearling ;  and  Mr.  Beale  Brown,  who  had  the  second 
shearling  prize  of  last  year,  took  first  and  third  honours  in  the 
ram  class,  with  two  very  fine  sheep.  The  lots  fell  pretty  equally, 
as  Mr.  J.  Wells  was  first  in  his  turn  for  the  shearling  ewes, 
and  Mr.  W.  Lane  second. 

The,  Cotswold  Judges  Report  thus : — 

"  The  shearling  rams  were  not  so  numerous  nor  were  they  so  good  as  on 
former  occasions.  There  were  four  fine  specimens  of  older  sheep,  very  large, 
of  fine  form,  and  well  wooUed ;  and  the  shearling  owes  were  of  average  merit. 
Doubtless,  the  distance  prevented  many  from  sending  sheep.  Among  other 
names  which  we  missed  in  the  catalogue  of  exhibitors,  and  which  we  hope  to 
see  in  the  classes  next  year,  were  those  of  Messrs.  Hewer,  Fletcher,  Game,  &c.'' 


In  the  Lincoln  and  other  Long  Wbolj  Classes  LXXX.- 
LXXXII.,  Mr.  R.  Wright  (who  did  not  exhibit  last  year)  and 
Mr.  T.  B.  Marshall  were  first  and  second  respectively  for 
shearling  rams  and  ewes,  and  a  pen  of  shearling  ewes  belonging 
to  the  latter  gentleman  again  divided  two  of  Mr.  Howard's. 
The  first  prize  shearling  was  a  good  one,  with  fine  substance,  and 
a  long  and  thick  set  staple  of  wool.  The  first  prize  ram  was  a 
very  grand  sheep,  girthing  6  feet,  and  said  to  have  cut  19 J  lbs. 
of  wool.  The  second  was  also  a  very  good  one,  with  wool 
perhaps  finer  in  quality,  but  not  so  thickly  planted.  The  first 
pen  of  shearling  ewes  had  plenty  of  size  and  nice  bone,  and  the 
second  and  third  were  also  gay  and  good. 

The  Oxford ^  Downs  (Classes  LXXXIII.-LXXXV.),  as  is 
to  be  expected  in  a  cross-breed  of  this  kind,  still  ^exhibit  a  con- 
siderable diversity  of  colour  in  their  legs  and  faces  ;  but  the 
tendency  seems  as  much  as  possible  towards  the  dark  faces,  and 
to  the  retention  oi  the  Cotswold  top-knot.  Some  of  them  were 
perhaps  a  little  too  high  on  the  leg,  but  it  was  a  very  fair  show 
on  the  whole.  Mr.  George  Wallis,  who  won  all  the  ram  prizes 
last  year,  was  in  equal  force  again,  and  also  "  skinned  the 
lamb  "  in  the  shearling  ram  class.  Of  shearling  ewes  there  were 
only  four  pens  ;  the  first  and  second  prizes  were  awarded  to 
Air.  Henry  Overman  and  the  Duke  of  Marlborough ;  the  two 
other  pens  were  highly  commended,  and  commended.  Subjoined 
are  the  Reports  of  the  three  Judges: — 

**  I  considered  the  Oxfordshire  Downs  a  good  class,  although  not  so  numerous 
as  last  year.  The  shearling  rams  shown  by  Mr.  G.  Wallis,  which  obtained 
the  first,  second,  and  third  prizes,  were  exceedingly  good,  big  with  fine  quality, 
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and  so  wcro  the  sliecp  shown  by  that  gentleman  in  the  Glass  for  Bams  of  any 

"  Numerically  s|>eakiug,  neither  the  Oxford  nor  Hampshire  Downs  appeared 
in  much  force,  whicli  may  he  accounted  for  by  the  great  distance  of  the  show 
from  the  localities  in  which  these  ditVerent  kinds  of  sheep  are  bred.  ITie 
several  classes  of  eacli  kind  of  sheep  ctnitaincd  s|X'cimens  which  fully  sustained 
the  \i\^\\  ]K:)sition  they  have  resi)ectively  attained.  The  Ojfordshire  Down 
shearlin'j:  ram  class  came  first  under  notice.  The  1st,  2nd,  and  3ni  prize 
sheei)  of  Mr.  Wall  is  were  of  «^ood  formation,  combining  fine  size  with  good 
wool.  The  3rd  ])rize  sheep  was  a  very  compact,  well-formed  animal  and 
which,  if  its  liead  had  hcon  more  in  character  with  the  true  Oxfordshire  Down 
ram,  would  have  been  diflerently  placed.  The  sheep  exhibited  by  Mi*.  Bryan 
were  strong  fmn-fleshed  animals.  Those  exhibited  by  Mr.  Charles  Howard 
were  not  up  to  the  mark  for  com]ietition  in  a  Royal  Show-yard.  In  the  daa 
for  aged  rams,  the  i)rizes  again  fell  to  the  lot  of  Mr.  Wallis  for  eheepof  moch 
the  same  stamp  as  those  exhibited  by  him  in  the  shearling  class.  The  other 
sheep  exhibited  in  this  class  were  good  specimens  of  their  kind.  The  cla« 
for  shearling  ewes  diil  not  contain  a  pen  of  any  extraordinary  merit.  The 
ewes  exhibited  by  LIr.  Overman  were  more  uniform  in  form  and  in  quality  of 
wool  than  those  exhibited  by  his  Grace  the  Duke  of  Marlborough,  though  i^ 
latter  had  most  decidedly  the  preference  for  colour." 


We  have  seen  a  better  class  of  shearling  Southdown  rams  ^* 
previous  meetings  of  the  Society.     The  tails  of  some  of  thei^ 
were  not  nicely  set  on,  and  two  or  tliree  might  fairly  challenge 
the  old  Sussex  comment  "  he  won't  do — he  ties  his  stocking^ 
above  his  knee."     Last  year,  Lord  Walsingham  won  every  priz^ 
in  the  ram  and  shearling  class,  and  had  the  reserve  numbers  a5 
well ;  but  on  this  occasion  his  Lordship  showed  no  older  rams* 
])ut   repeated   his    victories    with   the    first   and   second   prize 
shearlings,  and  the  first  prize  for  shearling  ewes.     His  Lordship's 
first  prize  shearling  was  a  very  perfect  sheep  of  his  kind,  but 
rather  small.     The  second,  which  had  been  first  at  the  Norfolk 
Show,  was  a  larger  sheep,  but  decidedly  inferior  in  symmetry,  as 
he  is  too  high  in  his  rumps.     Mr.  Rigden's  medallist  was  verj 
lice  behind,  but  fails  in  his  shoulders.     Mr.  Waters,  who  had 
never  previously  won    a  prize  for  this  breed  of  sheep  in  the 
S>ciety's  Yard,  was  first  in  a  very  fair  class  of  rams,  with  a  very 
>;ood  one.     It  had  plenty  of  size,  and  fine  loins,  and  was  full  of 
he  real  Down  character.     A  more  perfect  forehand  h&s  been 
'oldom  seen.      The  second  prize  was  taken  by  a  ram  of  Mr. 
■iigden's,  not  noticed  in  the  shearling  class  at  Worcester,  with 
^ne  rumps,  wool,  and  general  quality.     The  ears  of  the  silrer 
aedal  sheep  were  rather  too  short ;  but  he  was  very  good  and 
raight   in  the   back,  and   very  snug  in  front     A   noted  old 
iabraham  sheep  was  not  noticed  in  this  class,  and  seemed  to 
^av**  ^os<^  his  handle  on  the  journey. 
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The  shearling  ewes  made  up  a  veiy  beautiful  class,  and  it 
nrould  be  difficult  to  find  a  match  for  the  first  prize  pen,  sent  by 
Lord  Walsingham.  The  Goodwood  ewes  were  a  very  level  lot, 
but  not  on  quite  so  large  a  scale,  and  hardly  so  well  got  up.  The 
four  other  pens,  those  of  the  Duke  of  Richmond,  the  Earl  of 
Radnor,  Lord  Walsingham,  and  Sir  Thomas  Lennard,  were  all 
kighly  commended,  and  most  deservedly  so. 

The  judges  of  the  Shropshire  sheep,  Classes  LXXXIX.- 
^CI.,  who  remark  that  "  some  of  the  breeders  of  pens  will  in 
uture  do  well  to  pay  greater  regard  to  the  appearance,  the 
haracterr,  and  the  wool  of  their  sheep,"  and  mention  ten  entries 
ant  by  five  different  owners,  have  handed  in  the  following 
iport: — 

"  The  SJiropshires  forai,  we  believe,  the  largest  of  any  of  the  Sheep  classes  at 
te  Royal  Meeting  of  the  present  year,  the  numbers  entered  being  as  follows, 
Iz.  :— 

"  Class  LXXXIX.— Shearling  Rams 46 

„  XC— Older  Rams  9 

„  XCL— Shearling  Ewes 10 

**  This  number  of  entries  we  consider  comparatively  large,  taking  into  con- 
deration  the  distance  at  which  the  Show  is  held  from  the  counties  whence 
Dey  sprung,  and  the  districts  where  they  have  hitherto  been  best  known  and 
ppreciated. 

"We  have  fn*t'at  jileasuro  in  recording  our  opinion  that  the  Shropshircs 
xhibitcd  at  Newcastle  are,  with  a  few  exceptions,  uniform  in  character  and 
uality,  and  conibinc  good  size  and  weight  with  excellent  wool-growing  pro- 
lertics  ;  and  that  they  arc  in  all  rcsi)ects  well  calculated  to  maintain  their 
)Osition  as  a  usoliil  and  ])rofitablc  breed,  and  to  obtain  tlie  favour  of  those 
K.TSons  wlio  study  to  breed  an  animal  cajuible  of  producing  at  once  a  high-class 
lud  ])lentit\il  supply  ol  mutton  and  a  heavy  fleece  uf  good  wool. 

"  We  find  the  class  much  mure  distinctive  and  unilbnn  in  character  than  in 
onner  years,  the  nsult,  no  doubt,  of  the  sheep  being  recognised  by  the  Royal 
Vgricultural  Society  of  England,  and  the  consequent  stimulus  to  tiockmasters 
0  breed  \wm  pure  sires,  jxDssessing  natural  i)erfection3  and  blood  of  unquestion- 
ible  ]>urity. 

**  In  making  our  selections,  we  have  endeavoured  to  adhere  to  the  ty]x;  we 
^insider  best  calculated  to  maintain  the  reputation  of  the  breed,  and  to  promote 
the  advantages  oi^  sheep  breedei-s  and  the  public  generally  ;  and  while  we  have 
kei>t  in  view  the  imj^ortanee  of  producing  a  heavy  fleece,  we  have  not  forgotten 
the  necessity  of  recommending  the  animals  most  capable  of  producing  heavy 
muscular  flcsJiy  and  those  best  calculated  in  their  own  natures  to  jxirpetuate  a 
symmetrical,  heavy,  and  hardy  sheep. 

"  We  are  pleased  to  note  that  the  general  excellence  of  the  Class  of  Shearling 
Kams  causeil  us  much  trouble  in  making  our  decisions,  no  fewer  than  18  speci- 
mens being  ordered  by  us  into  the  ring  to  make  our  final  selections  from,  and 
W"e  do  not  hesitate  in  pronouncing  them  to  be  the  best  18  sheep  we  ever  saw 
^igether.'' 

The  first  prize  for  Shropshire  shearlings  was  awarded  to  a 
c^lally  new  exhibitor,  Mr.  E.  Thornton,  of  Pitchford,  with 
^.  H.  Matthews  and  Mr.  J.  G)xon  second  and  third ;  and  the 
beagth  of  this  class  may  be  judged  of  from  the  fact  that  the 
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judges  gave  six  high  commendations,  and  five  commendad^:>; 
In  the  ram  class  of  any  age,  Mr.  John  Coxon  and  Mr.  P^- 
William  Bo  wen  took  the  first  and  second  prizes.  In  that  - 
shearling  ewes,  the  Messrs.  Crane  (who  have  won  five  out  of  • 
prizes  during  the  last  three  years)  were  not  in  their  usual  fo^ 
and  Mr.  H.  Matthews,  Mr.  H.  Smith,  and  Mr.  E.  Holland,  M-- 
were  the  prize  takers.  It  is  worthy  of  remark  that  two  Yo* 
shire  breeders  had  high  commendations  in  this  and  the  rs 
class. 

Of  the  Hampshire  and  other  Short  Wool,  (Classes  XCII.  cii 
XCIV.)  the  Judges  report  separately  : — 

**  Although  they  were  not  so  well  represented  in  numbers,  they  were  nev- 
surpassed  in  qiialit}-.  The  shcarlinjr  ewes  shown  by  Mr.  W.  B.  Canning  had  tt 
size  of  the  Hampshire  Down  and  the  quality  of  the  Sussex,  and  his  nrst  pri2 
shearling  ram  was  quite  as  good  as  his  ewes.  Mr.  Humfrey's  shearling  ewe 
were  exceedingly  good,  and  his  first  prize  sheep  in  the  class  for  rams  of  an; 
age  was  never  surpassed  for  size  and  quality." 


**  The  Hampshire  Downs  api^eared  in  still  fewer  numbers  than  the  Oxfor 
Downs,  though  the  diflerent  classes  contained  specimens  of  greatly  improve 
form  and  quality,  llie  first-prize  shearling  ram,  exhibited  by  Mr.  Canninj 
is  one  of  good  form  with  beautiful  quality  of  flesh  and  wool.  The  first-iMia 
agal  ram,  exhibitetl  by  Mr.  Humfrey,  is  equally  remarkable  for  fine  form  (pai 
ticularly  about  the  setting  on  of  the  shoulders;  and  has  also  good  quality  < 
flesh  and  wool.  The  shearling  ewe  class  contained  three  pens  of  eztraord 
nary  merit.  I  should  think  the  jjen  exhibited  by  Mr.  Canning  has  nev( 
before  been  equalled  (certainly  not  surpassed)  for  colour,  form,  and  quality  < 
flesh  and  wool  .combined.  The  pen  exhibited  by  Mr.  Humfrey  was  very  goc 
indeed,  as  also  the  jxjn  exhibited  by  Mr.  King." 


**  The  show  of  Hampshire  Downs  was  very  meagre  as  to  quantity,  but  tl 
([uality  was  very  good.  !Mr.  Hawlence,  who  was  so  succcsrful  at  Worcesti 
last  year  (although  he  had  entered  both  shearling  rams  and  ewes),  did  not  p 
ill  an  apix'arance,  which  left  the  field  open  for  Mr.  W.  Canning  of  Elstoi 
who  exhibited  perfect  specimens  of  rams  and  ewes,  which  took  first  prissc 
Mr.  Humfrey's  stock  did  not  come  up  to  their  former  excellenoe,  and  M 
King  of  Beckhampton  took  the  second  prize  for  shearlings  with  a  very  larj 
)ld-lashioned  Uam^jshire — not  *  the  Improved.'  Mr.  Humfrey's  aged  ram  wi 
k  very  fine  sixjcimen  of  what  a  Hami^hire  ought  to  be,  and  took  second  pri: 
at  Worcester  last  year.  There  w^ere  only  three  pens  of  ewes  exhibited,  bi 
licy  were  all  good  ;  ]SIr.  Canning's  were  A  1,  Mr.  Humfrey  second,  and  M 
King's  specially  commended.  The  distance  from  home  prevented  many  < 
4ic  Hampshire  flockmasters  from  sending  their  stock,  but  it  must  not  1 
considered,  from  the  shortness  of  the  entries,  that  the  interest  in  the  breed 
•f  nil  ^coQomS^fT^  as  the  prices  lately  realised  at  the  sales  prove  the  contrary." 


.  xxc  v.^^iiipetition  in  these  classes  was  confined  to  six  breeder 
iiid  one  of  them  (Mr.  J.  B.  Downing)  entered  four  of  his  Holm 
-acey  flock  of  Ryclands,  which  were  so  successful  in  the: 
-H"*inl  r-lpcifor  o.'    T.st  vp;^!'  ]"»u    'hoy  re'*p''"*d  no  mention. 


Report  of  the  Stewards  of  Stock  at  the  Neiocastle  Sliow.     445 

The  Qieviots  were  by  no  means  so  good  as  we  have  seen  them 
«^t  the  Highland  Society's  meetings,  and  there  were  no  entries 
from  Messrs.  Brydon,  Borthwick,  and  Hunter,  who  carried  off 
^^  ^reat  majority  of  the  prizes  at  Battersea.     There  was  not  a 
Single    Scottish  entry  in  the    Blackfaccd  classes,    which    were 
furnished  by  Yorkshii'e,  Durham,  Northumberland,  Westmore- 
land, and  Cumberland.     The  Herdwicks  were  pretty  nearly  a 
Cumberland  class,  as  that  county  sent   thirteen   entries  out  of 
sixteen,  but  still  Westmoreland  and  the  Messrs.  Browne  had  the 
'^est  of  it  in  the  prize  list 

**The   kingdom  of  Scotland  and   Northumberland,"   as  the 

breeders  of  Border  Leicesters  term  it,  did  its  duty  very  fairly.   Thi s 

class  of  sheep  has  been  coming  into  repute  for  some  years  past  with 

^e  English  flockmasters,  many  of  whom  attend  the  great  Kelso 

"^ni  sale  in  September.    Last  year  no  less  than  2180  rams  were  sold 

there  in  one  day.     The  Border  type  is  so  marked  that  the  Judges 

^  once  disqualified  two  English  Leicesters  which  were  entered  in 

5^^  ram  class.     The  black  spots  which  are  discernible  about  the 

1  ^^  and  ears  of  so  many  of  them  tell  of  their  descent  from  the 

old    Teeswatcrs.     They   are   small  in  the  scrag,   but  have  fine 

^'^eral  substance  and  size,  and  cross  well  with  the  Lincolns  and 

^^ts wolds.      They  also  do  well    on   moderate  land,   and  bear 

^^I'lxis  well  at  the  foot  of  the  Cheviots.     It  is  the  speciality  of 

^^   ewes  to  be  very  prolific,  and  to   "milk  like  goats."     They 

^^^  rather  bare  on  their  bellies,  and  have  fine  but  rather  light 

^^^i^hing  wool.     Their  breeders  go  for  open  wool  as  much  as 

f^^^sible,  so   as  to  correct  the    close   coat   of   the    Cheviots  in 

P^^^sing ;  and  if  there  is  one  thing  they  avoid  more  than  another 

^5_is  a  teiitlency  to  blueness  about  the  head.     In  the  prize  list  the 

"^^^ssrs.  Simson  were  especially  successful. 

Tr*he  Judges  report  as  follows  on  these  four  breeds 

*  **  In  the  Class  of  Cheviot  Shearling  Rams  there  is  a  good  entiy,  and  the 
^^^«*<1  is  well  represented.  The  shearling  ewes  are  also  a  fair  lot;  hnt  the 
^l>«Hl  rams  arc  limited  in  numbei-s,  and,  with  one  or  two  exceptions,  only  of 
^^^*I  i  1  lary  quality. 

**  The  BlacJc/aced  breed  is  j^oorly  represented  in  all  the  classes. 
**  ITie  Herdwichs  are  a  good  lot  in  all  the  classes. 

**  In  the  Border  Leicester  classes  there  is  a  good  show  of  shearling  rams, 
^y^Tal  of  which  are  of  superior  quality.  In  the  other  classes  the  entries  aro 
^^^i*,  but  in  each  the  breed  is  well  represented." 


L 


The  two  Wool  Judges  have   handed  in  the  subjoined  Re- 

**  In  presenting  their  I\eiK)rt  the  Judges  wish  to  observe  that,  considering 
^^    reputation  of  Northuml^erland  as  a  wool-producing  countiy,  and  its 
*^^tig\nty  to  Berwickshire,  which  produces  the  most  valuable,  deep-stapled 
^OL.  XXV.  2  I 
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wools  in  Great  Britain,  the  show  of  wool  did  not  equal  their  expeotations, 
cither  as  to  quantity  or  quality. 

*'  Tlic  class  of  Leicester  and  Border  Leicester  was  moderate,  and  spedmena 
were  found  which  they  considered  were  not  pure  Leicester,  but  desoended  from 
tlie  Cheviot  ewe.  They  would  recommend  the  Council  to  have  a  special 
class  for  wools  of  mixed  breeds.  The  single  specimens  of  Cotswolds  ana  Lin- 
col  ns  being  of  no  merit  either  for  breed  or  texture,  the  prizes  were  withheld. 
The  Shropshire  specimens  were  very  good,  and  that  which  obtained  the  prize 
was  first-rate  wool,  both  as  regards  breed  and  quality  of  staple,  combined  with 
strcnizth  and  cleanliness.  The  other  descriptions  being  only  moderately  repre* 
seiitcd  need  no  comment." 


Pigs. 

In  spite  of  the  proximity  of  Newcastle  to  the  great 
breeding  districts  of  the  West  Riding,  the  entries  under  ^is 
head  showed  a  decrease  of  twenty  as  compared  with  Worcester. 
The  local  committee  gave  no  prizes,  but  the  deficiency  was 
mainly  to  be  found  in  the  small  white  and  Berkshire  classes, 
which  far  more  than  counterbalanced  an  increase  of  one*third  in 
the  large  wliites. 

Glass  CI.,  for  Larffe  White  Boars,  was  better  than  last  year, 
and  there  were  more  of  them.  The  first  prize,  Mr.  H.  Harrison's 
"  Young  Hero,"  from  a  sow  of  Mr,  Wainman's  breed,  wanted  a 
little  more  hair,  but  was  an  easy  winner.  He  is  a  very  good  and 
level  pig,  with  great  width  between  the  ears  and  over  the 
shoulders,  and  remarkably  well  filled  up  about  the  head.  Mr. 
Duckering's  "Victor,"  the  second  prize  taker,  had  no  tail  to 
speak  of;  which  is  too  often  the  first  symptom  of  in  and  in 
breeding. 

The  S?naU  iVhite  Boars  made  up  a  very  good  class  (ClI.),  but 
smaller  than  last  year,  when  Mr.  Mangles  had  six  entries,  and 
was  third  with  "Cupid."  This  gentleman  now  wins  with 
Cupid's  own  brother,  "Brutus,"  which  was  then  the  reserve 
'Mimbor,  and  has  grown  into  a  very  excellent  pig,  both  in  flesh, 
'orm,  and  hair.  Mr.  Findlay,  of  Easterhill,  was  second  with 
''  George  I.,"  a  good  thick-fleshed  pig,  and  Mr.  Steam  third  with 

•  Young  Duke,"  which  was  very  much  younger  than  either. 
Among  the  Small  Black  Boars  (Class  CIII.)  there  was  rathei 

*  tendency  to  be  short  of  hair,  a  want  which  the  profusion  of 
)lack  essence  with  which  they  are  covered  can  hardly  be  said  to 
»apply.  The  hair  of  both  Mr.  Sexton's  "  General  Peel "  and 
\is  "  Blair  Athol,"  the  first  and  second  prize  winners,  both  o* 
'lem  by  "  Battersea  Prince,"  was  perhaps  a  little  too  coarse.  The 
'^rmer  had  a  fine  outline,  but  the  latter  fails  slightly  behind  the 
Moulder.  Mr.  Steam's  "Sambo"  was  softer  in  lie  hair,  but 
hofo  TT  -,,    f^f^  lit^-le  o    *t. 
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The  Berkshire  Boars  (Class  CIV.)  were  very  inferior  in  every 

way  to  those  shown  at  Worcester,  and  Messrs.  Hewer  and  Joyce, 

who  contributed  ten  out  of  twenty- three  entries  on  that  occasion, 

were  conspicuous  by  their  absence.     The  Rev.  H.  G.  Baily  won 

both  the  first  and  second  prizes,  as  Mr.  Hewer  did  last  year. 

The  first  was  a  fair,   useful  pig,    and   the  second   had   not  a 

particularly  nice  head,  and  was  rather  slack  behind  the  shoulders, 

and  narrow  between  the  ears.     Mr.  A.  Stewart's  "  Garibaldi " 

was  only  seven  months  old,  but  his  quality  and  symmetry  were 

remarkably  good,  and  he  well  deserved  the  silver  medal. 

Class  CV.,  for  Middle  BoarSy  was  as  short  in  numbers  as  it 
was  last  year,  when  Mr.  Wainman  won  with  "The  Nabob.*' 
This  gentleman  (who  took  five  first  and  two  second  prizes)  won 
again  with  "  Perfect  Cure,"  by  "  King  Cube,"  the  Worcester 
first  prize  winner  in  the  small  white  boar  class.  "  Perfect  Cure  '* 
has  a  rare  back,  good  hair,  and  hams  fully  suggestive  of  his  name. 
Mr.  C.  W.  Graham's  "  Pride  of  Leeds  "  again  holds  the  second 
place ;  but  he  does  not  fill  all  his  points  so  well  as  the  winner, 
and  is  hardly  so  straight  in  his  back  or  so  wide  below. 

The  Large  White  Sows  made  up  a  good  level  class  (CVI.)  of 
thirteen,  or  six  more  than  last  year,  when  it  was  won  by  Mr, 
Wainman's  "  Fresh  Hope,"  whose  hams  when  she  was  killed 
in  the  spring  weighed  94lbs.  each.  Mr.  Wainman  was  first  and 
second  with  two  very  deep  sided  and  short  legged  sows,  "  Rival 
Duchess,"  and  "Rival  Hope."  The  former,  which  won  at 
Hamburg  last  year,  was  the  youngest  by  six  months,  and  was 
in  better  bloom ;  while  the  latter,  as  well  as  the  medallist, 
Mr.  J,  Hickman's  "  Young  Princess,"  had  a  litter  of  pigs  at  her 
teat 

The  Small  White  Sows  were  a  capital  class  (CVII.), 
though  Mr.  Crisp,  who  was  first  in  this  as  well  as  three  other 
classes  at  Worcester,  did  not  send  any  of  his  entries.  Mr.  Wain- 
man*s  "  Silver  Branch,"  a  wide,  deep  sow,  of  great  activity,  and 
with  capital  hair,  took  the  first  prize,  but  her  appearance  rather 
suffered  from  her  being  so  heavy  in  pig.  The  second  prize  taking 
sow,  Mr.  Steam's  "  Victoria  II.,"  which  was  also  second  at  Wor- 
cester through  the  disqualification  of  Sir  Edward  Kerrison's 
"  Annie  Laurie,"  had  a  rare  lot  of  pigs  at  her  side.  Mr.  Findlay's 
third  prize  sow,  "  Lady  Emily,"  by  his  "  George  I.,"  was  very 
symmetrical  in  her  back,  but  perhaps  rather  wanted  depth  ;  and 
Mr.  Hat  ton  also  exhibited  two  good  ones,  "  Queen  of  the  West" 
and  "  Reine  de  Flora." 

A  good  Class  (CVIII.),  of  Small  Black  Soics  was  headed  by 
Mr.  Sexton's  "  Breeze,"  own  sister  to  his  "  General  Peel,"  a  sow 
of  very  true  proportions,  well  backed  up  by  Mr.  Steam's  "  Queen 

2  I  2 
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of  Oude,"  and  "  Aunt  Chloe,"  the  latter  of  which  was  perhaps  a 
little  light  in  the  poll. 

Class  CIX.,  for  Berkshire  Soics^  contained  several  specimens 
rather  too  high  in  the  back,  and  deficient  in  the  filling  up  of  the 
jowl.  There  was  only  one  entry  (which  received  a  high  com- 
mendation) instead  of  five,  as  at  Worcester,  from  the  Royal 
Agricultural  College ;  and  Mr.  Joyce's  absence  from  the  ranks 
was  hardly  compensated  for  by  Mr.  Wainman,  who  showed 
Berkshires  for  the  first  time.  "  Dido"  and  " Mrs.  Gamp,"  two 
very  clever  sows,  the  property  of  Mr.  Arthur  Stewart,  were  first 
and  second,  and  Mr.  G.  M.  Allender's  "  Topsy,"  which  took  the 
third  prize  by  lapse  at  Worcester,  now  held  that  place  on  her 
own  account  The  winners  were  decidedly  "Improved  Berk- 
shires," but  still  the  class  fell  short  of  the  very  excellent  one  of 
last  year. 

There  were  again  exactly  eleven  entries  in  Class  CX.  for  Sows 
of  the  Middle  Breed.  Mr.  Wainman  was  first  and  second,  with 
"  Northern  Garland "  and  "  Happy  Link,*'  which  were  some- 
what difficult  to  divide.  Both  of  diem  were  rather  short  of  hair, 
but  especially  beautiful  in  their  bone.  "  Happy  Link"  was  second 
last  year,  but  was  disqualified  in  consequence  of  having  her  first 
litter  of  pigs  nineteen  days  too  soon,  and  her  next  eleven  days 
too  late ;  and  hence  "  Lucky  Link,"  another  of  Mr.  Wainman  s, 
succeeded  to  her  prize.  Mr.  H.  Reynolds's  "Dewdrop,"  by 
"  Pride  of  Leeds,"  the  reserve  number  of  last  year,  took  the 
silver  medal. 

We  now  come  to  the  pens  of  young  breeding  sows.  Mr. 
Wainman  was  first  in  the  Large  Whites^  Class  CXI.,  with  a 
middling  lot,  very  unlike  his  "  Advance  Symmetry,"  "  Advance 
Quality,"  and  "  No  Surrender,"  of  last  year. 

For  the    Small   Whites,  Class   CXII.,  there   were  only  two 

entries.     Lord  Wenlock's  had  quite  as  good,  if  not  better  quality 

than  Colonel  Pennant's   first  prize  pen,  but  their  hams  were 

Ughtcr,  and    they  did   not   stand  so  well  on   their   legs.     Mr. 

>ex ton's  "Three  Graces,"  from   his  Battersea  first  prize  sow, 

I*  on  easily  in  Class  CXIII.  for  Small  Blacks.     Mr.  Tombs  and 

^^^  Druce  were  first  and  second  in  Class  CXIV.  for  Berkshires^ 

•"<^li  pretty  fair  jx^ns,  which  can  hardly  be  said  for  Class  CXV., 

•  its  sows  of  the  Middle  Breed.     On  the  whole,  it  was  a  fair 

♦  .;iage  show  of  pigs,  but  not  up  to  the  level  of  Leeds,  Battersea, 
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in  succession  on  the  same  Land.  By  J.  B.  Lawes,  F.E.S., 
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[Continaed  from  Page  145.] 

n.  Effects  of  the  unexhausted  residue  from  previous 

MANURING  UPON  SUCCEEDINa  CROPS. 
When  the  same  crop  has  been  grown  for  many  years  in  suc- 
cession on  the  same  land,  in  some  cases  with  a  change  of 
manures,  and  in  others  with  the  same  manure  year  after  year,  it 
is  obviously  essential  to  a  right  interpretation  of  the  results 
obtained,  carefully  to  consider  the  effects  of  the  unexhausted 
residue  from  previous  manuring  upon  the  succeeding  crops. 
The  questions  of  the  permanency  of  effect  of  different  manures, 
and  of  the  tendency  to  exhaustion  which  partial  manuring  may 
induce,  are,  moreover,  of  great  practical  importance,  and  arie 
frequently  discussed  by  practical  men. 

These  questions  cannot,  however,  be  satisfactorily  dealt  with 
without  such  evidence  as  the  accurate  record  of  the  amounts  of 
produce  obtained  year  after  year,  on  the  application  of  manures 
of  known  description  and  amount,  can  alone  afford.  The  results 
of  the  experiments  which  form  the  subject  of  this  Report 
obviously  provide  data  well  fitted  to  aid  the  elucidation  of  some 
of  the  important  points  involved.  The  subject  is  necessarily 
one  of  detail,  requiring  analytical  as  well  as  field  results  for  its 
full  consideration ;  but  it  will  be  here  treated  of  by  reference 
to  the  field  results  alone,  and  only  so  far  as  may  be  necessary  to 
aid  the  proper  interpretation  of  the  results  themselves,  and  to 
give  some  indication  of  their  bearings  upon  the  important  prac- 
tical questions — on  the  one  hand  of  accumulation,  and  on  the 
other  of  exhaustion. 

The  results  first  adduced  will  illustrate  more  particularly  the 
effects  upon  succeeding  crops  of  an  accumulated  residue  from 
previous  nitrogenous  manuring. 

In  the  first  year  of  the  20  of  the  experiments,  plot  4  was 
manured  with  the  ashes  of  farmyard-dung,  and  gave  no  increase 
of  produce  whatever ;  during  the  next  7  years  it  was  manured 
with  superphosphate  of  lime  and  sulphate  of  ammonia,  the  latter 
in  amount  averaging  about  277  lbs.  per  acre  per  annum  ;  and 
throughout  the  subsequent  12  years  it  received  no  manure  what- 
ever. Table  XXUI.  shows  the  produce  and  increase  obtained 
during  the  7  years  of  the  application  of  the  artificial  manures, 
and  also  during  the  succeeding  12  years  under  the  influence  of 
the  previous  heavy  cropping,  and  of  the  unexhausted  residue  of 
the  previous  mineral  and  ammoniacal  manuring : — 
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Table  XXTIT.^Pboduce  and  iNciffiASE  of  Whbat  obtained  during  7  le 
of  tbe  application  of  Phosffliatic  and  Ammoniacal  Manure,  and  during 
12  auci;;eeding  Years  witbout  Manure. 


HoU. 

MAXUEEa  4e. 

7  Yearfl,  Muaored 

TotjiL 

Avmigo 

TotiiL 

Am 

Aaw 

Dresaed  Com,  jKjr  Acre  ;  in  Bushels  and  Pecks. 

4 
3 

Superphosphate  of  Lime,  &  SalphateV 

of  Ammoaia,  anaually,  for  7  years/ 

193     0 

123     2i 

S7     Sf 
17     2| 

203     1} 
185     31 

IS 

IS 

Increase         ..      .. 

69     1}!     9     3J 

i 

i"" 

1 

Weiglit  per  Bushel  of  dressed  tbrn,  lbs. 

4 

3 

Superjjhospliate  of  Lime,  &  Salphate\ 

of  Ammonb,  amiiiolly,  for  7  y^.-afe/i 

CoutiDUQUiily  imniamired         ..      ./ 

Difference     ,.     ., 

■  « 

61-3 

GO'S 

5? 

5« 

" 

I'O 

** 

0 

Total  Com,  i^r  Acre ;  lbs. 

4 
3 

Superphosphate  of  Lime,  A  Sulpbate\ 
of  Ammonia,  annuo Uy,  for  7  yearsj 
CouUnuouily  unmauured 

j                             iDcr^sc        i,     .» 

12,7eG 
8,(^37 

1837 
1148 

IS, 858 

ii,se7 

1 

4,749 

'"\ 

1,291 

Totul  iStmv  (and  Chaff),  ptT  Acre ;  lbs. 

^^^ 

4 
3 

Soperphosphate  of  Lhno,  &  SulphatL^ 
of  Ammoiiia,  unuoally,  for  7  yuars/ 
ContiimouiJy  uomanured        ,,     „ 

ia,799 

2946 
1S2S 

20,783 
19,  Ho 

lucreflio        .,     >* 

7*821 

lUB     1 

840 

Total  Produce  (Com  and  S 

tniw),  jier  Acrt» ;  11 

bs. 

Superphospliate  of  Lime,  &  Sulphate! 
of  Ammonia,  aniiiiall)',  for  7  jcarsl 
J  j  Coutiuuous'y  unmaiiured 

33,406 
20,836 

4773 
2976     • 

1 

1  33,641 

'  31,507 

Increase        ..     .. 

12,570 

1797     ; 

2,134 

••'    •"*  ^  of  farmyard-dung  had  been  used  without  gi 
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during  the  7  years  of  its  application,  a  total  increase  of  about  69^ 
bushels  of  dressed  com,  and  7821  lbs.  of  straw;  or  an  average 
annual  increase  of  nearly  10  bushels  of  dressed  corn,  and  1118 
lbs.,  or   about  half  a  ton  of  straw.     These  amounts  would  re-' 
more  from  the  land  only  about  one-third  of  the  nitrogen,  and 
one-seventh  of  the  phosphoric  acid  supplied  in  the  manure ;  to 
say  nothing  of  the  phosphoric  acid,  and  all  other  mineral  consti- 
tuents, supplied  in  the  first  year  of  the  experiments  (1843-4)  in 
the  form  of  the  ashes  of  farmyard-dung.     Yet  the  total  amount 
of  increase  obtained  during  the  next  12  years,  due  to  the  large 
residue  from  the  previous  manuring,  was  only  17^  bushels  of 
com,  and  843  Jbs.  of  straw,  or  of  corn  about  one-fourth  and  of 
straw  about  one-ninth  as  much  as  that  yielded  during  the  seven 
J'ears  of  the  application  of  the  phosphate  and  ammonia.     The 
civerage  annual  increase  over  the  12  years  amounted  to  less  than 
i  I  bushel  of  dressed  com  and  to  70  lbs.  of  straw. 

Tills  experiment  was  arranged  for  the  purpose  of  determining 
'Vrhether  during  the  later  years  there  would   be  a  less  produce 
tiian  on  the  continuously  unmanured  plot,  indicating  exhaustion 
CDf  the  available  alkalies  and  silica  during  the  7  years  of  forcing 
l)y  the  application  of  other  constituents  to  their  exclusion;    or 
"%yhether  there  would  be  an  increase,  due  to  the  accumulation  in 
"tte  soil  of  nitrogen  and  phosphoric  acid,  in  which  case  it  might 
Tbe  concluded  tiat  there  was,  as  yet,  no  deficiency  of  available 
«Llkalies  and  silica  in  the  soil,  relatively  to  the  annually  available 
^supplies  of  nitrogen  from  natural  sources.     The  latter  proved  to 
1)6  the  case.     In  fact,  there  is  no  doubt  that  the  farmyard  manure 
«tshes  applied  in  the  first  year,  would  supply  at  any  rate  consi- 
derably more  potass  than  was  removed  by  the  increased  produce 
during  the  next  7  years.     It  will  perhaps  be  objected,  that  the 
increase  would  have  been  much  greater,  both  during  and  after 
the  7  years,  had  fresh  supplies  of  alkalies  been  provided.     Under 
4e  conditions  of  the  experiment,  such  as  they  were,  however, 
^he    unexhausted  residue  of  previous  manuring  was  obviously 
Very  slowly  available  in  succeeding  seasons. 

Again,  to  a  portion  of  the  experimental  plot  3,  from  which 
l2  unmanured  crops  of  wheat  had  been  taken — a  kind  of  treat- 
itient  which  it  has  been  alleged  by  Baron  Liebig  would  bring 
^nr  soil  into  such  a  condition  of  exhaustion  of  available  mineral 
^constituents  that  it  would  yield  no  increase  on  the  application  of 
Ammonia-salts  alone — a  dressing  of  these  salts  was  applied  in  the 
l3th  season,  and  then  7  crops  were  taken  without  further  manure, 
Sai  order  to  trace  the  degree  or  limit  of  the  effect  of  the  unex- 
Viausted  residue  of  nitrogen  supplied.  The  results  are  given  in 
^Wie  foUowing  Table  (XXIV.) :— 
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Table  XXIV. — Produce  and  Ikcrkasb  of  Wheat,  both  in  the  Year  of 
Ai)plication,  .11  id  diiriiijx  tho  7  succeeding  Years,  by  the  use  of  Ammonia- 
salts  alone  for  1  Year  after  1  '1  Croi)s  without  Manure. 


Hots. 

MAXUIIES,  Ac. 

lYw,   i 
Manared 
(after  12  1 

Unma-    1 

nurod).    ! 

1856.      1 

TYesn 
Unma* 

nnitd. 
1837- 

ld63. 

• 

Dressed  Com,  i^cr  Acre ;  in  Bushels  and  Pecks. 

3 

•100ll)s.  Ammonia-salts  for  1856,  afterwards  unmanured 
Continuously  uumanured         

IncreaBc  by  Ammonia-salts 

28     0} 

14    2 

■ 

115  oi 
113    2| 

13     2}  ■ 

•1    2 

Weight  per  Buslicl  of  Dressed  Com ;  lbs, 

3.e 
3 

400  lbs.  Ammonia-salts  for  1856,  afterwards  unmanured 

Coutiuuously  unmanured         

• 
Increase  by  Ammonia-salts 

56-3 
54-3 

' 

2-0     j 

•• 

Tojtal  Corn,  jxjr  Acre ;  lbs. 

3.i 
3 

400 lbs.  Ammonia-salts  for  1 8 56, afterwards  unmanured 
Continuously  uumanured         

Increase  by  Ammonia-salts 
Total  Straw  (and  Chaff),  per  Acre  ;  lbs. 

1759 
892 

7138 
7025 

- 

867 

113 

3t 
3 

400  lbs.  Ammonia-salts  for  1856,  afterwards  unmanured 
Continuously  unmanured         

Increase  by  Ammonia-salts        ..      .. 

3052 
1558 

11,836 
11,448 

1494 

388 

i 

'J  otal  Produce  (Corn  and  Straw),  per  Acre  ; 

lbs. 

.VI. 

4<J0  lbs.  Ammonia-salts  for  1856, afterwards  unmanured 
(Continuously  unmanured         

Increase  by  Ammonia-salts 

4811 
2450 

1 

'  18,974 
18,473 

2361 

.         501 

Thus,  400  lbs.  of  ammonia-salts  pjr  acre,  applied  on  land  which 
'id  <Tn)wn  turnips,  barley,  peas,  v,hcat,  and  oats  since  manuring, 
-li    her  1^  oi-opc  of  wheat  without  manure,  and  applied,  more- 
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over,  in  a  season  of  inferior  grain-producing^  quality,  gave  in  the 
year  of  the  application  an  increase  of  about  13J  bushels  of  dressed 
corn,  and  1494  lbs.  or  rather  more  than  13J  cwts.  of  straw.  This 
amount  of  increase  would,  however,  carry  off  only  about  one- 
fourth  of  the  nitrogen  supplied.  Yet  the  total  increase  obtained 
without  further  manure  during  the  7  succeeding  years,  was  only 
1^  bushel  of  dressed  com,  and  388  lbs.,  or  about  3^  cwts.,  of 
straw.  Here  again,  then,  the  residue  of  the  previous  nitrogenous 
manuring  was  but  very  slowly,  and  very  partially,  recovered  in 
the  succeeding  crops. 

It  may,  of  course,  be  alleged  against  this  experiment,  that 
the  want  of  effect  of  the  residue  of  the  previous  nitrogenous 
manuring  was  due  to  the  exhaustion  of  mineral  constituents. 
The  experiment  next  considered  is  less  open  to  this  objection. 

Plot  5  was  variously,  but  liberally,  manured  during  the  first 
8  years  of  the  experiments.  During  that  period,  considerably 
more  nitrogen,  more  than  twice  as  much  potass  and  phosphoric 
acid,  and  probably  more  of  every  other  mineral  constituent, 
except  silica,  had  been  applied  in  the  manures  than  was  taken 
off  in  the  total  produce ;  and  very  much  morcy  therefore,  than 
was  contained  in  the  increase  of  produce.  In  each  of  the  12 
succeeding  years,  a  mixed  mineral  manure,  supplying  liberally 
potass,  soda,  magnesia,  lime,  sulphuric  acid,  and  phosphoric 
acid  (but  no  silica),  was  applied.  Table  XXV.  (over  leaf)  shows 
the  results  obtained  during  these  12  years. 

It  is  seen  that  the  total  increase  obtained  during  12  years  by 
the  annual  use  of  a  liberal  mixed  mineral  manure,  succeeding  8 
years  of  accumulation  of  nitrogen  and  mineral  constituents,  was 
only  about  35|  bushels  of  dressed  corn,  and  2827  lbs.,  or  about 
25i  cwts.  of  straw ;  equal  to  an  average  annual  increase  of  less 
than  3  bushels  of  dressed  corn,  and  little  more  than  2  cwts.  of 
straw. 

The  question  arises — is  this  amount  of  increase  due  to  the 
mineral  manures  applied  during  the  12  years  of  its  production, 
or  is  the  whole,  or  part  of  it,  to  be  attributed  to  the  previous 
accumulation  ?  Doubtless  part  is  due  to  previous  accumulation, 
and  part  only  to  the  direct  effect  of  the  newly-supplied  mineral 
manure  in  enabling  the  plant  to  avail  itself  more  fully  of  the 
natural  supplies  of  the  soil  and  season.  Even  were  nearly  the 
whole  attributible  to  accumulation  of  nitrogen  previously  sup- 
plied, the  amount  is  very  small  compared  with  that  from  direct 
nitrogenous  manure.  In  fact,  the  limit  of  the  effect  of  the  unex- 
hausted residue  from  the  nitrogenous  manuring  of  the  earlier  years 
is  seen  to  be  such,  tliat  it  is  obvious  the  average  results  of  the 
different  manures  over  the  last  12  years,  may,  in  most  cases,  be 
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Table  XXV, — ^Produce  andl  Increase  of  Wheat  obtained  during  1 
with  Mixed  Mineral  Manure,  after  8  Years  of  liberal  Nitroger 
Mineral  Manuring. 


MANTTKES,  Ac.  ' 

12  YeMP^  li 

Plots. 

TotaL 

Dressed.Com,  per  Acre  ;  in  Bushels  and  Pecks. 

5 

Mixed  Mineral  Maiiiire  alone,  everv  vear  ..      ••      .. 

221  0}! 
185     3}i 

3 

TTnTnaniirpH  -  evprv  v^kt  .. 

Increase       .t      •#     ••      .. 

35     U 

Weight  per  Bushel  of  Dressed  Com  ; 

lbs. 

5 

Mixed  Mineral  Manure  alone,  everv  vear  ..      ••      •. 

3 

TJninaniired   everv  vear          ..       ..      «•       ••       ••      >. 

Increase      ••     • 

Total  Com,  per  Acre ;  lbs. 

5 
3 

Mixed  Mineral  Manure  alone,  every  year 

Unmanured.  everv  vear  ..      .. •. 

13,888 
11,567 

TnoreaKP        ..       ..       ..       •> 

2,321 

Total  Straw  (and  ChaflF),  per  Acre ; 

lbs. 

5 

I^ixed  Mineral  IVfannre  alone   everv  vear    ..       ••       •• 

22,707 

) 

Tlnnianiired.  everv  vear r      ..      »t 

19,940 

Increase       ••      ..      •• 

2,827 

'''otal  Produce  (Corn  and  Straw),  per  Acre  ;  lbs. 

Mixed  Mineral  Manure  alone,  every  year  .. 
Unmanured.  everv  vear ..      •.      ..      ••      *.      .. 

•• 

36,655 
31,607 

IncresLSe       •»     •*     tt 

5,148 
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taken  as  sufficiently  nearly  indicating  their  comparative  effects 
in  a  practical  point  of  view. 

If,  however,  the  increase  on  plot  5  during  the  12  years  is  to 

he  referred  in  any  great  part  to  previous  accumulation,  what  an 

insig-nificant  amount  remains  as  the  effect  of  the  mixed  mineral 

nianure  in  restoring  the  productiveness  of  the  wheat-exhausted 

foil.      It  will,  perhaps,  be  said  that  it  would  have  been  greater 

if^^  silica  in  an  available  form  had  also  been  supplied.     Baron 

-L-iebig   has,    however,    maintained    that,    provided    there    be  a 

sufficiency  of  available  alkali  in  the  soil,  there  will  never  be  a 

deficiency  of  available  silica.     Our  own  analytical  results  do  not 

justify  this  conclusion  in  all  its  fulness.     At  the  same  time,  it 

^^^y   be  stated  that  the  mixed  mineral  manure  employed  did 

*^pply  a  great  excess  of  available  alkali ;  and  that  when  to  the 

^^iTie  mineral  manure  400  lbs.  of  ammonia-salts  were  annually 

^<icled  there  was  a  further  annual  increase  of  nearly  18  bushels 

^*    clressed  com,  and  nearly  20}  cwts.  of  straw,  notwithstanding 

tile   exclusion  of  silica  from  the  manure. 

T'he  next  selection  of  results  affords  even  more  direct  and 
*^c>i7e  striking  evidence  of  the  comparatively  small  immediate 
^**Ocrts  of  the  supposed  unexhausted  residue  from  previous  nitro- 
S'^nous  manuring. 

Inuring  the  first  8  years  of  the  experiments,  plots  17  and  18 

^^«ived  much  about  the  same  amounts  of  nitrogen,  potass,  and 

^  *^c>sphoric  acid,  and  yielded  about  the  same  amounts  of  total 

J^^^duce  as  plot  5  ;  plot  1 8,  however,  received  rather  less  than 

^^^^    others.      The  accumulation  of  nitrogen  and  mineral  con- 

-V'^^uents  was,  in  fact,  practically  very  nearly  the  same  on  all 

^lots.     From  this  time,  instead  of  receiving  mineral  manure 

^"^ry  year  as  plot  5,   each  of  the  other  two  plots  (17  and  18) 

Y^^  Reived  ammonia-salts  and  mixed  mineral  manures  alternately. 

^    other  words,   when    plot   17    was    manured  with  ammonia- 

^^*lts,  plot    18  was  manured   with  the  mixed  mineral  manure, 

^d    vice   versa;  so    that,    each   year,    the  one   had   ammonia- 

^^Its  immediately  succeeding  the  mixed  mineral    manure,  and 

^*^e  other  the  mixed  mineral   manure  immediately   succeeding 

^tamonia- salts.       The   detailed    results    of  this    most    interest- 

'^trig    experiment   are    recorded    in    the  Appendix  Tables,    and 

^^me  of  them  are  exhibited  in  the  coloured  diagram  No.  II. 

C  facing  p.  461),  to  which  reference  will  be  made  further  on. 

-iSut   the  point   to   which    attention    is    now  to   be  particularly 

directed  is  the  amount  of  increase  obtained  when  the  mixed 

^nineral  manure  each  year  succeeded  ammonia-salts,  as  on  plots 

i7  or  18,  compared  with  that  obtained  when  the  same  mixed 

^nineral  manure  was  employed  year  after  year  on  the  same  plot, 

«a  on  plot  5.     Table  XXVI.  illustrates  this  point : — 
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Table  XXVI.— Pboduce  of  Wheat  by  Mixed  Ifineral  lianuie  cachyeir     j. 
snccccdins;  Ammonia-salts,  compared  with  that  by  Mixed  Mineral  Manim 
Year  after  Year. 


riots. 


MANURES,  *c 


12  Yarn,  1853-1888. 


ToUL 


Dressed  Com,  per  Acre ;  in  Bushels  and  Pecks. 

1 7  or  18     Mixed  Mineral   Manure,   each  year  succceding\    „.,-     oi'  la    ai 
'       400 lbs.  Ammonia-salts  -      _  Ji  226    3*   18     ^ 


5     Mixed  Mineral  Manure,  every  year 


I 


Increase 


221    Oi   18     *l 

4    21     0      1* 


Weight  per  Bushel  of  Dressed  Com  ;  lbs. 


17  or  18 


Mixed   Mineral  Manure,  each   year   succeeding! 

400  lbs.  Ammonia-salts         / 

Mixed  Mineral  Manure,  every  year       ..      ., 


Increase 


58- <^ 

57'  ^^ 


Total  Corn,  per  Acre ;  lbs. 


17  or  18 


Mixed  Mineral   Manure,  each   year  succeeding'^ 

400  lbs.  Ammonia-salts        / 

Mixed  Mineral  Manure,  every  year      


Increase 


14,177 
13,888 


I 


1181 

iisr 


289 


24 


Total  Straw  (and  Chaft"),  per  Acre ;  lbs. 


17  or  18  I  Mixed  Mineral  Manure,  each  year    succeeding)!  «„  . 

400 lbs.  Ammonia-salts         ]\  ^^^ 

22,767 


,823 


Mixed  Mineral  Manure,  every  year 
Increase     . . 


1,056 


1985 
1897 


88 


.al  Produce  ((,'orn  and  Stniw),  i^r  Acre ;  lbs. 


Manure,   oacli   year  succeediugy  ^^ ^^       ^^^ 
iia-salts         j        ' 


Mixed  Mineral 

400  lbs.  Ammonia- 
Mixed  Mineral  Manure,  every  year 

Increase 


36.655 


1.345 


306^ 


11 
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Qiingy  as  doubtless  was  the  case,  that  at  the  commencement 
ots  were  practically  in  very  nearly  the  same  condition  of 
Lveness,  it  might  be  supposed  that  the  mixed  mineral 
applied  each  year  after  ammonia-salts,  as  on  plots  17  or 
5  providing  the  most  favourable  conditions  for  the  pro- 
effect  of  the    unexhausted   nitrogenous   residue,  would 
considerable  increase  beyond  that  fon  plot  5,  where  the 
manure  each  year  succeeded  mineral   manure.     Table 
shows,  however,  that  plots  17  or  18  gave  annually  only 
bushel  of  com,  and  f  cwt  of  straw  more  than  plot  5. 
average  increase  obtained  in  the  years  of  the  application 
nmonia-salts  on  plots  17  or  18,  though  always  succeed- 
mineral  manure,  would  carry  off  little  more  than  one- 
F    the   nitrogen    supplied;    whilst,    as    the   next   Table 
I.,  p.  458)  shows,  this  increase  was  considerably  less 
len  the  ammonia-salts  were  used  in  conjunction  with, 
of  in  succession  to,  the  mixed  mineral  manure. 
,  in  the  course  of  12  years,  an  annual  supply  of  400  lbs. 
lonia-salts,    each   year    succeeding    the    mixed    mineral 
gave  45  bushels  less  corn,  and  5475  lbs.,  or  nearly  49 
3SS  straw,  than  the  same  amount  of  ammonia-salts  used 
ir  in  conjunction  with  the  mixed  mineral  manure — being 
ige  annual  deficiency  of  about  3J  bushels  of  com,  and 
lore  than  4  cwts.  of  straw,  where  the  ammonia-salts  were 
the  year  after,    instead  of  with    the   mineral  manure. 
Iding  the  average  annual  increase  (over  the  unmanured 
)  by  the  ammonia-salts  succeeding  the  mineral  manure, 
by    the    mineral    manure    succeeding    the    ammonia- 
e  amount  scarcely  reaches  that  obtained  where  the  two 
»  were  used   in  conjunction.     That  is  to  say,  the  influ- 
the  mineral  manure  succeeding  the  ammonia-salts  seems 
been  to  render  practically  available,  at  any  rate  no  more 
nrecovered  residue  of  the  supplied  nitrogen  than  brought 
increase  in  two  years  to  that  attainable  in  the  one  year 
le  two  manures  were  used   together,   the  whole  of  the 
ler  being  still  unaccounted  for,  so  far  as  the  immediate 
J  of  crop  is  concerned. 

facts  brought  to  view  in  the  last  five  Tables  (XXIII. — 
.),  are  of  great  scientific  interest,  and  of  great  practical 
nee. 

i  been  alleged  by  Baron  Liebig  that,  in  some  of  our  experi- 
ihere  has  iDcen  so  much  more  nitrogen  annually  applied 
ire  than  taken  off  in  the  increase  of  crop,  that  after  a  few 
e  increase  obtained  on  a  further  addition  was  not  at  all 
he  new  supply,  but  would  have  been  the  same  without  it, 
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Table  XXVII. — Produce  of  Wheat  by  Ammonia-salts  each  Year  in  ooo- 
j unction  with  the  Mixed  Mineral  Manure,  compared  with  that  by  AmmoBia- 
salts  each  Year  sncceedinj;  the  Mixed  Mineral  Manure. 


MANURES,  &c. 

12  Yean  1832-1961 

riots.^ 

Total 

C£ 

Dressed  Com,  per  Acre  ;  in  Bushels  and  Pecks. 

7 
17  oris 


400  lbs.  Ammonia-salts  and  Mixed  Mineral  Manure,  H  .„_  ^ 

every  year      f\ 

400  lbs.    Ammonia-salts,    each    year    succeeding^  „g,  ,• 

Mixed  Mineral  Manure        |  a»i  if 


Difference 


45    0} 


36    1) 
33    2i 


8    3 


Weight  per  Bushel  of  Dressed  Com  ;  lbs. 


7 
17  or  18 


400  lbs.' Ammonia-salts  and  Mixed  Mineral  Manure,^ 
every  year       / 

400  lbs.  Ammonia-salts,  each  year  succeeding! 
Mixed  Mineral  Manure        / 


Difference 


58-^ 
68'r 


0-3 


Total  Com,  per  Acre ;  lbs. 


7 
17  or  18 


400  lbs.  Ammonia-salts  and  Mixed  Mineral  Manure  A 
every 'year       / 

400  lbs.  Ammonia-salts,  each  year  succeeding) 
Mixed  Mineral  Manure        / 


Difference 


27,800 
24,652 


2,654 


2275 
20.54 


221 


Total  Straw  (and  Chaff),  per  Acre ;  lbs. 


7 
■  or  18 


400  lbs.  Ammonia-salts  and  Mixed  Mineral  Manured 
every  year       /: 

400  lbs.  Ammonia-salts,  each  year  succeeding "^i 
Mixed  Mineral  Manure         

Difference        


50,539 
45,064 


5,475 


4212 
3755 


457 


'J'otal  rroduce  ((Nm'u  and  {Straw),  ]t('r  Acre;  lbs. 


400  lbs.  Ammonia-salts  and  Mixed  Mineral  Manure,! !  «-  ^ . - 

every  year       f;  '^ *^^ 

I  400  lbs.    Ammonia-salts,    each    year    succeeding)'  ^--  ^,- 

,      Mixed  Mineral  Maimre         |  69,il6 


Difference 


8,129 


G487 
5809 


678 
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rtue  of  the  large  accumulation  within  the  soil  from  the 
)us  manuring.  The  results  adduced  show  that  there  is  no 
ation  in  fact  for  this  assumption. 

s  demonstrated  that,  of  the  nitrogen  supplied  in  manure  for 
:,  and  not  removed  in  the  immediate  increase  of  crop,  so 

as  remains  in  the  soil  is  in  such  a  state  of  combination,  or 
bution,  as  to  be  extremely  slowly  recoverable  by  succeeding 
of  the  same  description.     How  far  such  residue  would  be 

rapidly  available  to  a  succession  of  crops  of  different 
iptions,  taking  different  ranges  within  the  soil,  and  having 
3nt  habits,  and  requiring  different  conditions,  of  growth 
ler  respects,  is  a  very  important  question,  both  in  a  scientific 
)ractical  point  of  view.  It  would  be  impossible  to  consider 
lately  in  this  place  the  evidence  in  our  possession  bearing 

this  point;  but  it  may  be  remarked,  in  passing,  that  it  is 
^our  of  the  supposition  that  other  plants  grown  in  altema- 
.vith  the  cereals  do  gather  up,  within  a  given  time,  more  of 
itrogen  supplied  for,  but  unused  by,  the  latter,  than  a  suc- 
)n  of  them  would  do ;  and  even  barley  seems  capable  of 
ing,  within  a  given  time,  a  much  larger  proportion  of  the 
^en  of  manure  not  recovered  in  the  immediate  increase  of 
rop  than  wheat. 

though  the  excess  of  the  nitrogen  supplied  in  the  manure 
id  that  taken  off  in  the  increase  of  the  crop  for  which  it 
ipplied  had  such  little  influence  upon  the  next  succeeding 
analysis  of  the  soils  from  several  of  the  experimental  plots 
hown  that  there  is  an  accumulation  of  nitrogen  in  some 
Nor  can  there  be  any  doubt  that,  except  in  special  cases, 
become  richer  rather  than  poorer  in  nitrogen  in  the  course 
Itivation  ;  showing  a  gradual  accumulation  of  nitrogen  beyond 
innually  available  for  the  crops.      In  illustration,  it  is  suffi- 

to  refer  to  the  fact,  that  the  percentage  of  nitrogen  in 
ce-soils  is  found  to  be  much  higher  than  in  the  subsoils  on 
h  they  rest ;  that  is  to  say,  it  is  the  higher  the  more  they 
xposed  to  the  contact  of  the  roots,  the  debris  of  the  crops, 
lanure,  and  the  atmosphere, 
aving  out  of  consideration  the  question  whether  or  not  there 

actual  loss  of  a  portion  of  the  nitrogen  supplied  in  the 
ire,  either  through  the  agency  of  the  growing  plant,  or  from 
'ansformation  of  nitrogenous  compounds  within  the  soil,  and 
oration  in  some  form,  or  drainage  beyond  the  reach  of  the 
,  the  obvious  practical  conclusion  from  the  results  hitherto 
ced  in  this  Section  is,  that,  of  the  nitrogen  supplied  in 
ire  for  the  growth  of  wheat,  a  large  proportion  remains 
covered   as   increased    yield    in  the   immediate   crop,   and 
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is  but  very  slowly,  if  ever  fully,  recovered  in  succeei 
cropd.  ^ 

The  next  question  to  consider  is,  the  degree,  or  limit,  of  effei 
succeeding  crops,  of  the  unexhausted  residue  of  mineral  mani 
This  point  is  illustrated  in  a  very  interesting  manner  in 
coloured  diagrams  (I.  and  II.)  facing  p.  461. 

The  results  obtained  on  plots  3,  10a,  and  lOJ,  to  which 
gram  I.  relates,  will  be  first  noticed.  The  diagram,  which 
be  easily  understood  on  inspection,  shows  at  one  view  the  gei 
character  of  the  manuring,  and  the  bushels  of  corn  obtained 
acre,  on  each  of  the  plots,  in  each  of  the  20  years  of  the  ex] 
ments  (harvests  1844-1863  inclusive) ;  and  the  following 
more  detailed  description  of  the  experiments  and  their  result 

Plot  3  was  un  manured  throughout  the  20  years,  and  di 
several  previous  seasons. 

Plots  10a  and  \0h  had  the  same  mineral  manure  in  the 
year  (1843-4).  10a  had  ammonia-salts  in  each  of  the  19  suci 
ing  years.  10b  had  the  same  amounts  of  ammonia-salts  i 
out  of  the  19  years  ;  in  the  3rd  year  of  the  experiments  (184 
was  left  unmanured,  in  the  5th  (1848)  it  had  mixed  mi 
manure  with  the  ammonia-salts,  and  in  the  7th  (1850)  n 
mineral  manure  alone. 

The  following  Table  shows  the  total  amounts  of  the  diffi 
manures  applied  per  acre  on  each  of  the  two  plots  (10a  and 
during  the  19  years,  1845-1863  inclusive: — 

Table  XXVIII. 


PiotlOo. 

Plot  106. 

1 

overo 

1( 

Sulphate  of  Ammonia 

Muriate  of  Ammonia 

Bone-ash 

Sulphuric  Acid  (Sp.  gr.  1 '7) 

^earl-ash 

Soda-ash 

■iulphate  of  Magnesia      

Ihs. 
3692 
3468 

lbs. 
3268 
3268 

400 
300 
600 
400 
200 

1 
+ 
+ 

■1  the  1st  year  (1843-4),  although  the  land  was  in  that 
practical  exhaustion  consequent  on  the  removal  of  tur 
jAi  ey,  peas,  wheat,  and  oats  since  the  last  application  of  farm; 
-nanure,  plots  10a  and  lOi,  manured  with  silicate  of  potass 
»aperphosphate  of  lime,  gave  less  than  half  a  bushel  of  dr 
*'  -^  and  only  77  lb«  -^^  ♦'"♦^l  produce  more,  per  acre,  thai 
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2nd  year  (1845),  10a  and  106  were  both  manured  with 
^^salts  at  the  rate  of  336  lbs.  per  acre,  and  gave  rather 
•^  31J  bushels  of  dressed  com,  and  rather  more  than 

of  straw,  against  scarcely  23^  bushels  of  dressed  com, 

24J  cwts.  of  straw,  on  plot  3  without  manure.    Thus, 

mixed  mineral  manure  gave  scarcely  any  increase  what- 
the  first  year,  ammonia-salts  alone  gave  an  increase  of 
lore  than  8J  bushels  of  dressed  corn,  and  about  13f  cwts, 
9  in  the  second. 

e  3rd  season  (1845-6),  ]  Qa  being  again  manured  with 
a-salts,  gave  nearly  27^  bushels  of  dressed  com,  and  20 

straw,  against  not  quite  18  bushels  of  dressed  corn,  and 
ts.  of  straw,  on  the  continuously  unmanured  plot  (3). 
lia-salts,  again  used  alone,  gave,  therefore,  an  increase 
y  9^  bushels  of  dressed  com,  and  about  6^  cwts  of  straw, 
t  lOi  was  left  this  ^ear  unmanured,  and  it  gave  about 
j1  less  dressed  corn,  and  i  cwt.  less  straw,  than  plot  3. 
lien,  neither  the  unexhausted  residue    of  the   mineral 

supplied  in  1844,  nor  that  of  the  ammonia-salts  supplied 
,  gave  any  increase  in  1846. 

3  4th  year  (1846-7),  plots  10a  and  106,  so  differently  treated 
preceding  year,  were  again  equally  manured  with  am- 
bits alone.  The  result  was,  almost  identical  amounts  of 
ra  and  straw  in  the  two  cases,  and  an  increase  over  the 
ired  plot  of  nearly  9  bushels  of  dressed  corn,  and  about 
.  of  straw. 

le  5th  year  (1847-8),  the  two  plots  again  received  equal 
s  of  ammonia-salts,  but  106  had  in  addition  a  mineral 

supplying  potass,  soda,  magnesia,  lime,  sulphuric  acid, 
)sphoric  acid.  Plot  106  was,  therefore,  in  a  more  favour- 
ndition  than  plot  10a,  not  only  by  virtue  of  this  direct 
of  mineral  constituents,  but  also  on  account  of  the  less 
ion  of  them  in  1846,  when,  being  left  unmanured,  it  gave 
b  less  both  of  corn  and  straw  than  plot  10a.  The  result 
it,  with  14^  bushels  of  dressed  corn  on  the  unmanured 
),  10a,  with  ammonia-salts  alone  for  the  4th  time,  gave 
id  106,  with  ammonia-salts  for  the  3rd  time,  and  with 

manure  in  addition,  rather  over  25  bushels ;  and  the 
s  of  straw  were,  on  plot  3,  15 J,  on  plot  10a  rather  more 
,  and  or>  plot  106  rather  more  than  26  cwts.  There  was, 
e,  an  increase  of  4i  bushels  of  dressed  corn,  and  5f  cwts. 
V,  on  plot  10a ;  and  of  10 J  bushels  of  dressed  corn,  and 
ts.  of  straw,  on  plot  106 ;  or  a  difference  in  favour  of  106, 
the  greater  abundance  of  mineral  constituents,  of  nearly 
fis  of  dressed  corn,  and  of  5  cwts.  of  straw.  There  was, 
xeady  in  the  4th  year  of  the  application  of  the  ammonia- 
XXV.  2  K 
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salts  alone,  evidence  of  considerable  relative  deficiency  of  avall- 
aljle  mineral  constituents,  notwithstanding  the  application  in  the 
1st  year  of  silicate  of  potass  and  superphosphate  of  lime.  Nor  is 
this  to  be  wondered  at  when  it  is  considered  that,  in  the  4  crops 
^rown  by  ammonia-salts  alone,  there  would  probably  be  more  than 
five  times  as  much  potass,  about  three  times  as  much  phosphoric 
acid,  and  more  than  thirty  times  as  much  silica  removed  &om 
the  land,  as  would  be  lost  to  it  in  a  whole  course  of  rotation  of 
turnips,  barley,  clover,  and  wheat — supposing  only  the  com  and 
moat  to  be  sold,  and  the  manure  produced  from  the  straw,  and 
the  consumption  of  the  roots  and  clover,  to  be  returned  to  the 
land. 

In  the  Gth  year  (1848-9)  both  plots  were  again  equally  manured 
with  ammonia-salts  alone,  and  they  gave  almost  identical  quan- 
tities of  dressed  corn,  amounting  to  ajbout  13 J  bushels  more  tba^^ 
that  on  the  unmanured  plot;  whilst,  of  straw,  10a  gave  an 
increase  of  about  11  cwts.,  and  the  much  less  exhausted  pl*^^ 
10^  only  about  1  cwt.  more. 

In  the  7th  year  (1841)-50),  10a  again  received  ammonia-sa-l^ 
alone,  and  gave  nearly  27  bushels  of  dressed  corn  and  27J  cWts- 
of  straw,  which  was  equal  to  an  increase  over  the  unmanul"**^ 
produce  of  nearly  11   bushels  of  corn  and  about  12 J  cwts.     ® 
straw.     lOi,  on  the  other  hand,  had  a  manure  supplying  lit^^' 
rally  every    mineral   constituent  at   all    likely    to    be    wantir^S' 
oxc(»pt  silica,  but  containing  no  ammonia,  and  the  result  tr^*^ 
an   increase  over    the  unmanured  plot  of  little  over  2  insU^^^% 
of  11  bushels  of  dressed    corn,  and    of  only    about   2  inst^''^. 
of  12 J  cwts.   of  stl-aw.      Thus,  even  in  the  Gth  year  of  th^^^-i 
application,  ammonia-salts  alone' gave  1)   bushels  more  dress^^^  - 
c;orn  and  nearly  10:^  cwts.  more  straw,  than  the  mixed  minei^^^ 
manure   alone,    notwithstanding   that  a    relative   deficiency       ^^ 
mineral  constituents  had  shown  itself  2  years  previously,  aKT"^^ 
that  even  cm  105,  where  so  much  less  ammonia-salts  had  be^^ 
applied  in  previous  years,  there  had  still  been  considerably  mo:^^ 
lian  twice  as  much  nitrogen  supplied  as  had  been  recover^'^ 
ds  increased  yield  in  the  crop.     The  defective  result  on  10ft,  l^-^ 
he  mineral  manure  alone,  could  not  be  due  to  the  want  of  aval  ^^ 
tble  silica,  since  the  exhaustion  of  it  was  very  much  less  tha.^^ 
»n  lOrt,  wliich,  nevertheless,  gave  so  much  more  produce.     1^ 
s,  moivovcr,  clear  that,  although  the  available  supply  of  miners' 
:onstitu(»nts  had  become  defective  in  relation  to  the  amount  O* 
■mmonia  artificially  supplied,  it  was  still  in  excess  relatively  tO 
*'"  annually  available  supply  of  nitrogen  from  natural  sources. 

>\om  this  time  forward,  for  13  consecutive  years,  plots  10^ 

-'••I  lOi  received  exactly  the  same  amount  of  ammonia-salts 

.,,iialli   ^900  lb«2.  sulphate  -^nd  200  lbs.  muriate),  and  neither  of 
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iny  mineral  manure.  During  the  first  2  years,  the  two 
previously  so  difiFerently  manured,  gave  almost  identical 
ts  of  produce  ;  but  from  that  time  forward,  lOJ,  which,  in  , 
her  years,  had  the  ammonia-salts  omitted  twice,  and  twice 
id  the  mixed  mineral  manure  when  10a  had  none,  gave 
jrear  several  bushels  of  corn  (with  its  proportion  of  straw)  * 
Han  10a. 

J  clear  that  10a  had  become  relatively  very  deficient  in 
I  mineral  constituents.  Nor  is  this  to  be  wondered  at 
the  circumstances  of  the  experiment  are  considered.  To 
>thing  of  silica  and  other  constituents,  the  first  7  crops 
from  10a  removed  about  1\  time  as  much  phosphoric  acid, 
ore  than  twice  as  much  potass,  as  were  supplied  in  the 
jar  (1843-4).  On  the  other  hand,  lOb  received  in  manure 
the  same  7  years,  more  than  1 J  time  as  much  phosphoric 
ind  more  than  twice  as  much  potass,  as  were  removed  in 
ops.  In  other  words,  10a  was  already  much  poorer,  and 
uch  richer,  in  both  phosphoric  acid  and  potass,  than  at  the 
sncement. 

hese    circumstances   are   borne   in   mind    the   Summary 
XXIX.,  given  overleaf,  will  have  considerable  interest, 
ing  the  6  years,  1845-1850,  plot  10a  received  424  lbs. 
ulphate  and  200  lbs.  more  muriate  of  ammonia  than  plot 
)ut  during  the  same  period  plot  lOh  received  (iOO  lbs.  pearl- 

00  lbs.  soda-ash,  200  lbs.  sulphate  of  magnesia,  400  lbs. 
sh,  and  300  lbs.  sulphuric  acid  (sp.  gr.  1*7),  whilst  plot 
?ceived  no  mineral  manure.  The  result  was,  that  whilst 
lots  gave  a  considerable  increase,  10a  gave  a  total  of  13 J 
s  of  dressed  corn,  and  1278  lbs.,  or  about  11 J  cwts.,  of 
more  than  10^ — equal  to  an  average  annual  increase  of  2J 
s  of  dressed  corn  and  nearly  2  cwts.  of  straw,  due  to  the 
amount  of  ammonia-salts,  notwithstanding  the  much  more 
able  condition  of  10^  as  to  mineral  constituents. 

;r  the  next  13  years,  1851-1863,  during  which  neither  plot 
3d  mineral  manure,  and  both  the  same  amount  of  ammonia- 
ainnually,  10a,  previously  so  much  more  exhausted  of 
il  constituents,  gave  51i  bushels  of  dressed  corn,  and  5483 
r  about  49  cwts.,  of  straw  less  than  106 — equal  to  an  average 

1  deficiency  of  nearly  4  bushels  of  dressed  corn,  and  of  3| 
of  straw.  It  is  worthy  of  remark,  however,  that  although 
mtinues  to  give  notably  more  produce  than  10a,  due  to  the 
f,  and  to  the  less  exhaustion,  of  mineral  constituents  during 
*lier  years,  it  appears  to  be  of  late  progressively  declining 
mal  yield,  and  even  somewhat  more  rapidly  than  10a ;  for, 
(  average  annual  produce  of  the  last  6  years  be  compared 

2  K  2  with 
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Table  XXIX. — Produce  of  Wheat  on  Plot  10a  compared  with  tliat  oalO^ 
duriiij;  the  6  Years,  1815—1850,  the  13  Years,  1851—1863,  andthewbole 
19  Years,  1845—1803. 

Plot  lOrt.  Ammonia-salts  every  Year. 

Plot  106.  Without  Manure  the  2nd  Year,  with  Mineral  Manure  the  4th  and  6tK 
,  Years,  nnd  Ammonia-salts  the  1st,  3rd,  4th,  5th,  7th,  and  succeeding  Yean. 


Plots. 


6  Years,  1845—1850. 


Total' 


Average 
Annoal. 


13  Years,  1851—1863. 


Total. 


Average 
AunuoL 


,  19  Yeare,  184»-1863- 
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Total  Cora,  i^er  Acre ;  lbs. 


\0a 
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lOtr  over  or  under  106 
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9,833 
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1788 
1639 


+149 
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22,254 


1476 
1712 


-3,060 


-230 


29,922 
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-2165 


1^7^ 


Total  Straw  (and  Chaff),  per  Acre ;  lbs. 


10(1 
106 

10c(  over  or  under  106 


17,708  !     2951 
16,430  !     2738 


34,302 
I  39,785 


-.1- 
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3060      I  56,215 
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!l 


li 
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'J  otal  Produce  (Corn  and  Straw),  per  Acre ;  lbs. 


10a 
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28,436 
26,263  1 

4739 
4377 

■  53,496 
1  62,039 

4115 
4772 
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that  of  the  preceding  G,  it  is  found  that,  whilst  10a  has  given 
ishel  of  dressed  corn  and  180  lbs.  of  straw,  10b  has  given 
iishel  of  dressed  corn  and  304  lbs,"  of  straw,  less  over  the 
than  over,  the  earlier  period. 

r^er  the  whole  19  years,  plot  10a,  with  its  larger  amount  of 
onia-salts  and  less  supply  of  mineral  constituents,  gave 
bushels  of  dressed  corn,  and  4205  lbs.,  or  about  37J  cwts.,  of 
'  less  than  10b — equal  to  an  average  annual  deficiency  of  2 
els  of  dressed  corn,  and  nearly  2  cwts.  of  straw. 
3re,  then,  is  an  obvious  case  of  exhaustion  of  available 
ral  constituents  relatively  to  the  available  supply  of  nitrogen, 
ilso  a  very  marked  effect  from  the  unexhausted  residue  of  the 
ral  manures  applied  in  the  earlier  years, 
would  be  inappropriate  to  go  into  detail  as  to  the  compara- 
?xhaustion  of  the  two  plots  in  respect  to  individual  mineral 
ituents  without  adducing  the  results  of  analysis  relating  to 
lubject.  But  it  may  be  stated  generally,  that  the  average 
intage  of  mineral  matter  is  considerably  lower  in  the  pro- 
of plot  10a,  than  in  that  of  plot  3  without  manure;  and 
er,  that  in  the  ash  of  the  grain  the  proportion  of  phosphoric 
and  in  that  of  the  straw  the  proportion  of  the  silica  more 
cularly,  is  becoming  reduced.  During  these  19  years,  how- 
there  have  been  removed  from  the  plot  as  much  phosphoric 
as  would  suffice  for  more  than  50  years,  as  much  potass  as 
[1  suffice  for  more  than  100  years,  and  as  much  silica  as 
J  suffice  for  more  than  500  years  of  ordinary  rotation,  where 
corn  and  meat  are  sold,  and  the  due  proportion  of  the  home- 
ires  are  periodically  returned  to  the  land ;  whilst  the  first 
Tops  of  the  twenty  would  remove  "about  as  much  phosphoric 
and  the  first  three  about  as  much  potass,  as  was  supplied 
le  first  year  of  the  experiments.*  Under  such  very  un- 
treatment,  it  is  certainly  not  surprising  that  the  annually 
ible  mineral  constituents  of  the  soil  should  prove  to  be 
icient. 

agram  II.  (facing  p.  461),  further  illustrates  the  point  in 
ion.  There  are  there  shown,  side  by  side,  the  bushels  of 
ed  corn  per  acre,  in  each  of  the  last  12  years  of  the  experi- 
5,   on  plots  3,  5,  17,  18,  10a,  10^,   and  7;  and  the  further 

iron  Liebig  tells  his  readers  that  we  applied  in  the  first  year  as  much  soluble 
oric  acid  as  would  be  contaiued  in  about  1750  lbs.  of  guano.  The  fact 
the  total  phosphoric  acid  applied  would  be  contained  in  about  one-half 
nount  of  Peruvian  guano  of  average  composition.  He  also  misrepresents 
nclusions ;  and  so,  as  in  other  instances,  by  the  aid  of  his  own  mis- 
ents,  makes  a  point  for  ridicule  where  he  cannot  controvert.  (Einleitung 
Fatural  Laws  of  Husbandry,'  pi  300,  and  context.) 
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conditions  and  results  of  the  different  experiments  will  be  wfB- 
ciently  understood  from  the  following  few  comments. 

It  is  seen,  as  sho^vn  in  another  form  in  Table  XXVI.,  that 
plots  5,  and  17  or  18,  give  almost  identical  amounts  of  average 
annual  produce,  and  therefore  of  average  annual  increase  ortf 
plot  3,  during  the  12  years  in  question — the  one  (plot  5)  haviBg 
mixed  mineral  manure  alone  every  year,  but  succeeding  he»vy 
dressings  of  mineral  manure  and  ammonia-salts  in  prccedinS 
years,  and  the  others  having  the  same  mixed  mineral  mattttt© 
each  year  succeeding  an  excess  of  ammonia-salts  in  the  p*^ 
ceding  year,  and  succeeding  also,  as  on  plot  5,  mixed  mineXBi 
manure  and  ammonia-salts  in  the  earlier  years. 

But  the  point  which  it  is  the  chief  object  of  Diagram   "  * 
to  illustrate  is,  the  very  different  effect  of  a  given  amount    ^ 
ammonia-salts  according  to  the  supply  of  available  mineral  c^^* 
stituents  within  the  soil.      '  ^ 

During  each  of  the  12  years,  plots  10a,  lOi,  17  or  18,  and     r^ 


each  received  exactly  the  same  amount  of  ammonia-salts ;  zX^^"^ 
taking  the  results  of  each  year  separately,  the  order  as  to  amoi-^J^ 
of  produce  is,  invariably — plot  7  (highest),  17  or  18, 10&,and  1  ^^^ 
(lowest) ;  tliat  is,  the  lowest  where  the  mineral  constituents  w^^' 
the  most  exhausted,  and  the  highest  where  their  supply  was  m^^ 
liberal. 

The  point  is  also  well  illustrated  by  reference  to  the  ayetm^^^ 
annual  results  over  the  12  years.  Thus,  the  average  annc^' 
increase  (over  the  unmanured  produce)  was : — on  10a,  wS- 
ammonia-salts  alone  (not  only  each  year  of  the  12,  but  for  ser  -^ 
years  previously),  7i  bushels  of  dressed  com,  and  nearly  8i  cw  "^ 
of  straw  ;  on  10b,  also  witji  ammonia-salts  alone  every  year  of  1 
12,  and  for  some  years  previously,  but  with  mineral  manure  in 
of  the  seven  preceding  years,  nearly  Hi  bushels  of  dressed  cor 
and  12i  cwts.  of  straw  ;  on  17  or  18,  where  ammonia-salts 
year  succeeded  mineral  mcinure,  17^  bushels  of  dressed  com,  st::^ 
nearly  18.^-  cwts.  of  straw ;  and,  lastly,  on  plot  7,  with  the  ammoni 
salts  and  mixed  mineral  manure  used  each  year  tc 
nearly  21  bushels  of  dressed  corn,  and  22|-  cwts.  of  straw. 

With  the  same  amounts  of  ammonia-salts,  therefore,  there  w^^ 
a  difference  in  the  amount  of  increase  of  produce  annually  of^ 
taincd  of  from  7  ,V  bushels  of  dressed  corn  and  nearly  8^  cwts.  »^ 

straw,  to  20j;  bushels  of  corn  and  22J  cwts.  of  straw,  accordir 

to  the  supply  of  available  mineral  constituents  within  the  sor 
There  was  a  difference  of  from  7^  bushels  of  com  and  nearly  £-^ 
cwts.  of  straw,  to  nearly  IH  bushels  of  com  and  12^  cwts. 

straw,  due  to  the  application  of  mineral  manure  twice  in  t 

t?arlier  years  of  the  experiments  (lOb)  ;  and  there  was  a  differeiw^ 
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)in  17i  bushels  of  dressed  corn  and  nearly  18|  cwts.  of 
,  to  20^  bushels  of  corn  and  22|  cwts.  of  straw,  due  to  the 
cation  of  the  mixed  mineral  manure  each  year  in  conjunction 
the  ammonia-salts,  instead  of  each  year  preceding  them  as 
ots  17  or  18. 

the  greater  amount  of  increase  on  10b  than  on  10a,  there  is 
ng  evidence  of  the  permanent  and  lasting  efiFect  of  the  unex- 
ed  residue  of  the  artificially  lipplied  mineral  constituents, 
\y  available  nitrogen  be  provided  within  the  soil.  On  the 
hand,  the  greater  amount  of  increase  on  plot  7  than  on 
17  or  18,  shows  the  much  greater  efiFect  of  the  mineral 
ituents  when  applied  at  the  same  time  with  the  ammonia- 
Nevertheless,  there  is  no  doubt  that  even  plots  17  and  18 
ved  much  more  of  all  those  mineral  constituents  that  were 
lied  than  was  removed  of  them  in  the  crops.  The  con- 
Q  and  distribution  of  the  constituents  within  the  soil,  would, 
ver,  be  very  different  in  the  two  cases. 
le  very  interesting  and  important  results  which  have  been 
y  passed  in  review  in  this  Section,  especially  those  to  which 
coloured  Diagrams  refer,  may  be  still  more  briefly  sum* 
led  as  follows : — 

A  somewhat  heavy  loam,  of  fair  average  wheat-producing 
ty,  taken  at  the  end  of  a  five-course  rotation  since  manuring, 
scarcely  any  increased  produce  of  wheat  in  the  year  of  the 
cation  when  manured  with  a  mixture  of  silicate  of  potass 
mperphospliato  of  lime ;  but  it  gave  a  very  considerable, 
h  progressively  diminishing,  amount  of  increase,  when 
irards  manured  for  1!)  consecutive  years  with  ammonia-salts 

It  is  obvious  that,  taken  in  the  condition  of  practical 
stion  specified,  the  soil  still  contained  an  excess  of  annually 
ble  mineral  constituents,  relatively  to  the  annually  avail- 
nitrogen  supplied  by  soil  and  season  without  manure. 
I,  however,  large  quantities  of  ammonia-salts  were  annually 
*d,  the  relative  deficiency  of  mineral  constituents  became 
ent,  even  as  early  as  the  fourth  year  of  their  application. 
When  ammonia-salts  w^ere  applied,  the  greater  portion  of 
trogen  remained  unrecovered  as  increased  yield  in  the  crop 
bich  it  was  employed. 

The  unexhaust(»d  residue  of  nitrogen  supplied  as  manure, 
)ut  very  partially  and  very  slowly  recovered  as  increased 
in  succeeding  years,  even  when  followed  by  the  liberal 
nation  of  such  mineral  manure  as  was  very  eflFective  when 
in  conjunction  with  newly  applied  ammonia-salts. 
Mineral  constituents  supplied  in  the  soluble  form  in  the 
Hi  7th  years  of  the  experiments  (though  giving  very  little 
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increase  when  in  the  latter  year  they  were  used  alone),  condl*^^ 
to  increase  the  effect  of  ammonia-salts  afterwards  annually  appl^ 
for  13  consecutive  years. 

6.  A  given  amount  of  ammonia -salts  gave  very  diffe*^  . 
amounts  of  increase,  according  to  the  supply  of  available  mio^^"*^ 
constituents  within  the  soil  ;  giving  very  much  more  W*^*° 
mineral  manures  were  applied  in  the  same,  than  in  the  preced*^ 
year,  notwithstanding  that,  in  the  latter  case,  there  could  h^  ^ 
deficiency,  though  doubtless  less  favourable  condition  and  d^*" 
tribution  of  the  mineral  constituents. 

7.  The  same  mineral  manures  which  were  very  effective  wl*-^^ 
sui)pli(^d  with  ammonia-salts,  gave  very  little  increase  of  p*^ 
ducc  when  used  alone  year  after  year  for  12  years,  althoi^SJ 
following  an  excess  of  ammonia-salts  applied  in  preceding  ye^^^' 
and  they  gave  very  little  more  when  they  were  applied  every  JT^^ 
succeeding  an  excess  of  ammonia-salts  applied  in  the  immediately 
preceding  year. 

8.  The  unexhausted  residue  from  previous  mineral  manuri*^S« 
though  it  served  as  an  effective  reserve  against  exhaustion,  l33d 
little  or  no  effect  in  increasing  the  growth  of  wheat  witb^'*'^ 
the  aid  of  available  nitrogen  provided  within  the  soil.  -^^ 
unexhausted  residue  from  previous  nitrogenous  manuring  1»^** 
also  but  little  influence  upon  the  immediately  succeeding  crC>P*» 
even  when  aided  by  the  application  of  mineral  manures. 

Tlie  bearing  of  the  facts  adduced  in  this  Section,  upon  **^ 
question  of  the  probable  influence  on  the  mineral  wealth  of  ^^^ 
soils,  of  the  use  of  artificial  nitrogenous  manures,  under  the  ^^'' 
cumstances,  and  in  the  degree,  in  which  they  are  generally  ^'51I 
ployed  in  the  ordinary  course  of  agriculture  in  this  country,  "^^-^  , 
1)0  considered  further  on,  when  the  whole  of  the  experimei^*^ 
evidence  which  it  is  projx)sed  to  bring  forward  in  Ae  pre^^ 
Report  is  before  the  reader. 

With  regard  to  tlie  bearing  of  the  results  on  the  subject  of  t*^  - 
next  Section,  it  is  obvious  that  the  degree  and  limit  of  effect  ^^ 
the  unexhausted  residue  of  previous  manuring,  whether  nitroge^^^ 
ous  or  mineral,  are  such  that,  if  the  circumstances  of  the  diSst^fj^^ 
plots  are  duly  considered,  there  will  be  little  danger  of  misintei 
preting  the  results  obtained  on  the  application  of  tlie  differen- 
manures  year  after  year  on  the  same  plot  during  the  last  1j 
years.  • 

III.  Average  annfal  results  oveu  the  last  12  yeabs. 

Subject  to  such  reservations  as  the  facts  already  adduced  sng 
^est,  and  to  others  which  will  !>e  referred  to  in  the  course  of  the 
discussion,  attention  may  now  be  directed  to  the  average  annual 
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Its  over  the  last  12  years,  from  each  description  of  manure 
led  year  after  year  on  the  same  plot,  during  the  whole  of 

period.     These  are  given  in  Table  XXX.,  pp.  470,  and  471. 

details  of  the  manures  are  given  in  Appendix  Table  IX., 

are  further  explained  in  the  Notes  at  p.  163,  facing  that 
le.  The  details  of  the  produce  of  each  separate  plot  in  each 
rate  year  will  be  found  in  Appendix  Tables  X. — XXVI., 
164.185. 

may  be  explained  that  in  the  Summary  Table  XXX., 
rever  the  plots  are  divided  into  two  (a  and  i),  and  both  por- 
i  are  manured  alike,  giving  duplicate  experiments  and  results, 
(uean  of  the  two  only  is  given. 

Averoffe  Annual  Produce  without  Manure, 

here  were  three  plots  entirely  unmanured  during  the  last 
ears  of  the  experiments  to  which  the  results  in  Table  XXX. 
.  Plot  3,  had  been  unmanured  for  the  8  preceding  years 
as  well  as  during  the  5  years  of  rotation  before  the  experi- 
is  commenced.  Plot  20,  which  was  at  the  other  side  of  the 
had  been  unmanured  the  same  number  of  years  as  plot  3, 
the  exception  that  in  the  third  year  it  received  a  mixture  of 
iirplus  of  the  artificial  manures  used  on  the  other  plots.  Plot  4 
been  unmanured  during  the  last  12  years  only ;  during  the 
*ding  7  years  it  had  been  manured  with  large  quantities  of 
rphosphate  of  lime  and  sulphate  of  ammonia,  and  in  the  first 
of  the  20  was  manured  with  the  ashes  of  farmyard  manure, 
ot  3,  which  had  grown  wheat  without  manure  for  the  whole 
ears,  and  plot  20  for  19  out  of  the  20,  gave  almost  identical 
ige  annual  amounts  of  produce  over  the  last  12  years.  On 
St  every  point,  however,  plot  20  gave  slightly  the  better 
t ;  but  the  difference  is  so  small  that  the  experiments  mutually 
rm  each  other,  and  the  produce  of  plot  3  (continuously  un- 
ired)  is  adopted  as  the  standard  by  which  to  compare  that 
e  manured  plots. 

5  average  annual  yield  per  acre  over  the  12  years  was  15 J 
els  of  dressed  corn,  and  1662  lbs.  or  nearly  15  cwts.  of  straw, 
average  weight  per  bushel  of  the  dressed  corn  was  lower  than 
\y  case  but  two  of  the  manured  produce ;  but  the  proportion 
>m  to  straw  was  almost  exactly  the  same  as  with  farmyard 
ire,  and  higher  than  in  most  cases  with  artificial  manure. 
le  tendency  to  produce  a  fair  proportion  of  corn  to  straw  was, 
fore,  without  manure,  more  than  equal  to  that  under  the 
lity  of  the  conditions  with  manure  ;  and  the  low  weight  per 
el  was,  doubtless,  due  to  the  sluggish  growth  and  consequent 
Jtive  power  of  ripening. 

l^lot  4, 
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EXFEBIMENTS  AT  BOTHABCBTBD   ON  TBS  ObOH 

Table  XXX. — Aveeage  Pboduoe,  and  Incbeabs  by  II 


Plots. 


!  Ufannrcs  per  Acre,  per  Annnm,  for  12  Years ;  1852-1863. 

I   (For  ftirther  particulars  see  Appendix  Table  IX.  and  Notes,  pp.  162-3 ;  and 
'  fur  tbc  Manures  previous  to  1802  ste  Appendix  Tables  I.-YUl.  pp.  146*161). 


3 

20 

4 


,(acj-6) 


21 


14  Tons  Farmyard  Manure,  every  year  (20  years,  1844-63) 

Unmanured  (20  years,  1844-63)      

Unmanured  (17  years,  1847-63)      

UnmaDured  (l2  years,  previously  Superphosphate  of  Lime  I 
and  Ammonia-salts)       ..  I 

Superphosphate  of  Lime  ^  (16  years,  1848-63)      

Sulphates  of  Potass,  Soda,  and  Magnesia  (15  years,  1849-63) 
Mixed  Mineral  Manure 3  .. 

100  lbs.  Muriate  Ammonia,  and  Mixed  Mineral  Manure   .. 

100  lbs.  Sulphate  Ammonia,  and  Mixed  Mineral  Manure  S. 

200  lbs.  Ammonia-salts  ^,  and  Mixed  Mineral  Manure 

400  lbs.  Ammonia-salts,  and  Mixed  Mineral  Manure  .. 

600  lbs.  Ammonia-salts,  and  Mixed  Mineral  Manure  .. 

800  lbs.  Ammonia-salts,  and  Mixed  Mineral  Manure  .. 


7  (a  .>•  6) 

8(ai)W,) 

16(a4-&) 

I,  -  /    r  TN  V  I'Mixed  Mineral  Manure  (in  alternation  with  400 lbs.  Ammo- 
^^iS'^m\     nia-salts). 
,    /^^i.  T\  I ''1400  lbs.  Ammonia-salts  (in  alternation  with  Mixed  Mineral! 
18(M-2^)J.[    Manure)                                                                                ' 


10  (a) 

10  (h) 

11  (acj-//; 

12  (/t<)-6) 

1 3  r,t .;./.)  ; 

1  i  f.,  ,f 


.  (I. 


400  lbs.  Ammonia-salts,  alone  (19  years  Ammonia-salts  alone,! 

1845-63) / 

400  lbs.  Ammonia-salts,  alone  (13  years,  1851-63) 

400  lbs.  Ammonia-salts,  and  Superphosphate  of  Lime 

400  lbs.  Ammonia-salts,  Superphosphate  of  Lime,  and  Snl-' 

phatcofSoda ^ 

4(^0  lbs.  Ammonia-salts,  Superphosphate  of  .Lime,  and  Sul-^ 

phate  of  Potass       

400  lbs.  Ammonia-salts,  Superphosphate  of  Lime,  and  Sul- 
ij      phate  of  Magnesia \ 

'i  r)50  lbs.  Nitrate  of  Soda,  and  Mixed  Mineral  Manure* 

!  550  lbs.  Nitrate  of  Soda,  alone  *      ..      ..      ." 


Paonxjo^J 


DreaedOon. 


Qnantitj. 


400  lbs.  Ammonia-salts,  Mixed  Alkalies  ^  and  Superphos-)! 

phate  of  Lime '       I 

i  30()  lbs.  Ammonia-salts,  Mixed  Alkalies,^  Superphosphate  ofr 

Lime,"  and  500  lbs.  iJape-Cake | 

300  lbs.   Ammonia-salts,    Superphosphate    of   Lime,'    andj 

500  lbs.  llape-c-akc         / 


buah.  plu. 

35-  1^ 

15  2 

15  2} 

16  3} 

18  1 

16  1^ 

18  12 

22  0} 

21  2| 

28  l| 
36  l} 
38  0 
38  2 

18  3^ 

32  2^ 

22  2.} 

26  3} 

29  2} 

35  o; 

34  2} 

35  0 

34  2 

25  3] 

33  o; 

34  3J 

31  2} 


per 
Bwbd 


Ibt. 
59-3 

56-5 
57-0 

57-2 


57-5 
57-2 
57-9 

57-9 

57 -a 

58-6 
58*4 
57-8 
67-6 

58-0 
"58-7 

55-S 

67-C 
56-! 

58-J 
58-C 

58-: 

57-1 

58M 
58-: 
58- 


^  'perpUoephato  of  Limo  " — 4  parts  Bone-ash,  and  3  parts  Sulphiuic  Acid,  Sp.  gr.  1*7. 

xeJ  Mineral  Manure  " — Superphosphate  of  Lime,  and  i^ulphates  of  FotaiB,  Soda,  and  Ifi^ 
^»"Tionin-8alt8 '' — equal  parts  Sulphate  and  ^luriate  of  Ammonia  oi  Commerce. 

h^  \\\xfA    Mlr«    .1     Alnrirn  ro*  or)r^^o^   unfi'l    th«  12tH  «-fl«i«     1R&4-.5;    tOd    OnljT  476  It 
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kT  Ykab  aftxb  Tbab  ok  the  save  Land. 
Be»  per  Annum,  over  12  Years,  1852«63. 


47] 


■OMTCI^SCC.                 1 

t 
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to 
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Straw. 

I 
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ud 
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Mineral 
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manured 
(Plots). 
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Manure  manured 

(Plots    (Plots). 

1 

Over    ! 

Mixed  !    Over 
Mineral:     Un- 
Manure;  manured 

(Plots  1  (Plot  3). 
6a<ftb).; 

Over 
Mixed 
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Manurel 

(Plots 
baAh). 

Plots. 

lbs. 
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19     34 
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■  • 
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2 
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2703 
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0 
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'25 
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t 
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•77 

:: 
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20 
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61-6  j 

1 

n 

•• 

1     108 
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1 

1 
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•• 

4 

2989 
S792 
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2 

3 
3i 

"' 

1     179 

61 
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1     105 
1     235 

i 
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■• 

0 
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23 
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2157 
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22 

6  (a  ^  6' 
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ji 
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OJ 
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5   571 
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1? 

Oi 
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11     0} 
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10(b) 
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6147 
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n 
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1 
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3093 
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1 
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19 

Oi 

16     Oi 
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3533 
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9(6) 

5883 
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14     3 
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3257 
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15(6) 
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2131 

3588 
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57-2  , 

16 
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13     1 

•   1052 

859       1859 

1624  : 

2911 

2483 

19 

^  1^  1^  9th,  and  275  lbs.  for  the  10th,  and  11th  Seasons, 
"ii  th0  ^^  Season  only  475  Ibe.  of  Nitrate  of  Soda. 
Inj  JJInUes  ''-—Sulphates  of  Potass,  Soda,  and  Magnesia. 

I  tdOf  t^f  ^^^  1  ^*  ^*  BoDf^aih  deoooDpoffed  by  Muriatio  Add  of  Commerce,  ln0t«&d  of  Sulphuric  Ad 
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Plot  4,  unmanured  for  the  12  years  only,  and  manured  for  X 
previously  witli  superphosphate  of  lime  and  ammonia-salt 
for  1  year  with  the  ashes  of  farmyard  dung  (supplying  very 
more  phosphoric  acid  than  was  removed  in  the  crops,  an< 
siderably  more  of  nitrogen  and  of  every  mineral  constituen 
was  removed  in  the  increase  of  the  crops),  gave  an  annual  a^ 
during  the  subsequent  12  years  of  nearly  IJ  bushel  of  d 
com,  and  a  little  straw  also,  more  than  either  plot  3  or  p 
Bearing  this  difference  in  mind,  we  shall  see  that  the 
accords  very  well  with  that  of  the  other  unmanured  plots ;  i 
shown  more  in  detail  in  Section  II.,  usefully  indicates  the 
of  effect  on  immediately  succeeding  crops  of  an  unexh 
residue  from  previous  manuring.  It  is  worthy  of  remark 
ever,  that  the  produce  of  this  plot  had  nearly  as  high 
portion  of  corn  to  straw  as  that  of  any  in  the  entire  series 
only  surpassed  on  this  point  by  that  of  plots  0  and  5,  on 
as  on  plot  4,  phosphoric  acid  would  be  present  in  larg 
portion  relatively  to  other  constituents,  when  comparod  w 
condition  of  other  plots  in  this  respect.. 

An  average  annual  produce  of  wheat,  amounting  to  fron 
16  bushels  of  com,  and  from*  15  to  16  cwts.  of  straw,  v 
manure  of  any  kind,  is  looked  upon  by  many  as  an  extraoi 
yield,  and  as  indicating  a  somewhat  unusual  quality  of  land, 
is  no  doubt  that  it  bears  a  higher  proportion  than  might 
pected,  to  the  produce  obtained,  even  under  rotation  with  per 
manuring,  in  a  large  majority  of  cases  where  land  is  badly  i 
and  deficient  range  and  aeration  of  soil,  luxuriant  wee< 
defective  manuring,  have  all  their  share  in  the  miserable 
The  experimental  land,  though  kept  extremely  clean,  w 
however,  ploughed  more  deeply  than  in  the  ordinary  prat 
the  farm  ;  and,  there  can  be  little  doubt,  that  a  large  propoi 
those  soils  of  the  country  which  are  recognised  as  poa 
average  wheat-producing  qualities,  would  yield  very 
results,  if  kept  equally  clean  and  otherwise  as  well  clilt 
•  hilst  some  would,  under  like  conditions,  produce  mucli 
iiough   many  light  soils  probably  much  less. 

Ave  ige  Annual  Produce  hy  Farmyard  Manure. 

liii.  dvciage  annual  produce  by  farmyard  manure  over 
2  years  was  35^  bushels  of  dressed  corn,  and  3869  lbs.  o 
W\  cwts.  of  straw ;  equal  to  an  average  annual  increase  c 

oducc  of  plot  3  of  nearly  20  bushels  of  corn,  and  nearly  S 

T  ton  of  straw. 
\c,  Kns  been  already  pointed  out  (see  Table  XXUI.  an 

-.  ^      h4>reon),    whilst    the   average  annual   produce   \ 

.•  ...       ia  nearly  ♦^o  sprne  during  the  earlier  and  th 
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years,  that  by  farmyard  manure  was  very  much  greater  over  the 
JMt  10  than  the  first  10  years  of  the  experiments;  though  it 
increased  in  a  considerably  less  degree  during  the  last  6  as  com- 
pared with  the  preceding  6  years. 

The  total  produce  during  the  20  years  was,  without  manure, 

^^^§9  and  with  farmyard  manure  648 J  bushels  of  dressed  com ; 

and  without  manmre  302J,  and  with  farmyard  manure  627f  cwts. 

of  straw ;  or  almost  exactly  double  the  amount  of  corn,  and  more 

tnan  double  the  amount  of  straw,  with  the  farmyard  manure.     It 

fnrther  gave  nearly  double  as  much  average  annual  increase  of 

^i*n,  and  more  than  1 J  times  as  much  increase  of  straw,  over  the 

^cond  as  over  the  first  10  years;  and  whilst  the  weight  per 

bushel  of  the  dressed  corn  was,  without  manure  lower  during  the 

later  than  during  the  earlier  half  of  the  period,  with  the  farmyard 

nianure  it  was  higher  during  the  later  period. 

Inuring  the  whole  20  years  280  tons  of  farmyard  manure  were 

applied  per  acre,  and  there  have  been  yielded  about  18J  tons  of 

corn  and  nearly  31 J  tons  of  straw,  equal  to  nearly  50  tons  of  total 

produce.     The  manure  applied  would  not  only  convey  to  the 

^^d  more  of  every  constituent  than  was  contained  in  the  increase 

®*   ^rop,  but  nearly  twice  as  much  dry  organic  matter,  and  much 

"*ore  than  twice  as   much  of  nitrogen,  phosphoric   acid,   and 

potass  (and   probably  every  other  mineral  constituent),  as  was 

^utained  in  the  total  produce  removed  from  the  land.     There 

^;^   therefore,  been  a  great  accumulation  of  constituents  by  the 

f^^l.      No  wonder,  then,  that  the  plot  should  yield  such  a  much 

*Rlier  average  annual  produce  during  the  later  than  during  the 

^^f  licr  years.    On  the  other  hand,  several  of  the  artificial  manures 

S^Vo  a  considerably  higher  average  produce  than  the  farmyard 

^^ixure ;  and  whilst  several  gave  more  than  50  bushels  in  the 

^^^ritieth  season,  1863,  without  any  artificial  supply  of  either 

^^ilable  silica  or  carbonaceous  organic  matter  during  the  whole 

P^**iod  of  the  experiments,  the  farmyard  manure  gave  only  44 

^^tels,  and  also  less  straw.     It  gave,  however,  the  highest  weight 

*^^^   bushel  in  the  series. 

^  -^  consideration  of  the  results  obtained  by  the  other  manures 

-    ^  *1  indicate  to  which  of  the  constituents  of  the  farmyard  manure 

^     effects  were  mainly  due,  and  which  were  superfluous,  if  not 

^iT^n  in  some  way  instrumental  in  limiting  the  productive  activity 

t:he  constituents  associated  with  them. 

Average  Annual  Produce  hy  Mineral  Manure  alone. 
Idiots  0,  1,  and  5  had  each  mineral  manure  alone  during  the 
^t  12  years. 
Ilot  0  was  manured  with  a  large  quantity  of  superphosphate 
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of  lime  alone  in  each  of  the  12,  and  in  the  4  preceding  years,  and      I  ktn 
previously  with  Peruvian  guano  or  the  mixture  of  the  surplus  of 
the  oth(^r  manures.     Under  these  conditions  the  average  annual 
producer  during  the  last  12  years  was  18 J  bushels  of  dressed  com, 
and  1846  lbs.,  equal  about  16^  cwts.  of  straw;  equivalent  to  an 
averao^e  annual  increase  over   the  unmanured  plot  of  only  *4 
bushels  of  corn,  and  184  lbs.  of  straw,  and  to  a  deficiency  com- 
pared with  the  produce  by  farmyard  manure  of  about  17  bushel* 
of  corn,  and  18  cwts.  of  straw.     Since  a  portion  of  the  sinftH 
increase  was,  doubtless,  due  to  the  unexhausted  residue  of  previous 
nitrogenous  manuring,  it  is  obvious  that  but  little  remains  to  "^ 
attriljutod  to  the  subsequent  annual  supply  of  superphosphate  ®* 
lim^.     It  is  obvious,  too,  that  if  it  were  in  mineral  constitacnt* 
that  the  soil    had  become  relatively  deficient  by  the  previ^^* 
cropping,  it  was  not  for  want  of  phosphoric  acid  alone  that  ^^ 
plot  yielded  so  little  more  produce  than  was  obtained  with^^ 
manure,  and   so  much   less   than  was  obtained  with  farmy^^ 
manure. 

Nor  was  it  in  potass,  soda,  magnesia,  and  sulphuric  acid  alo^^' 
that  the  soil  had  become  relatively  exhausted ;  for  on  plot  1  tk^** 
constituents  were  supplied  liberally  every  year  for  15  consecuti"^^ 
years,  and  the  average  annual  produce  and  increase  over  the    ^ 
y(?ars  were  even  less  than  on  plot  0  with  superphosphate  of  lit^^ 
The  increase*  over  the  unmanured  produce  was,  in  fact,  not  qi»-^ 
1  bushel  of  dressed  corn,  and  not  quite  1  cwt  of  straw,  per  a^^^^ 
per  annum.  ^ 

Plot  5,  was  manured  with  a  mixture  of  both  superphosphate 
lime,  and  the  sulphates  of  potass,  soda,  and  magnesia,  supplyi-^^^^ 
to  the  soil  much  more  of  probably  every  mineral  constituent,  exc^^^ 
silica,  than  was  taken  off  in  the  crops.     But  this  mixture  g^*^"^"^- 
scarcely  any  more   increase    than   the  superphosphate  of  Jli^^^L 
alone,  and  part  of  that  which  it  did  give  has  been  shown  to     ^^^ 
most  probably  due  to  the  unexhausted  residue  of  previous  nit^^ 
'renous  manuring. 

t  was  not,  therefore,  for  want  of  mineral  constituents,  unl^^^ 
*f  available  silica,  that  the  soil  had  become,  by  the  preview"' 

ropping,  incapable  of  producing  full  wheat  crops.     The  defectft-^ m^ 

csult,  as  compared  with  that  by  farmyard  manure,  was  obviou^^^^^^ 

■ne  to  the  want   of  some  constituent  which  was  supplied  by     ^^l. 

•t  not  in  either  of  the  artificial  mineral  manures.    The  questic^^^^^x 

■«'* — was   the   wanting   constituent  available   silica? — was      _^ss>n 

'ij^tiuic  matter  yielding  carbon  to  the  plant? — or  was  it  nitrog'^^^n 

'    "^me  available  form  of  combination?     These  questions  ^^ 

/xctty  satisfactorily  nnr-r-nred  by  the  results  considered  in 
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tjerage  Annual  Produce  hy  Mineral  Manure  and  Ammonia^ 

Salts, 

lie  plots  included  in  tMs  series  are  Nos.  21,  22,  6,  7,  8, 
16,  to  each  of  which  exactly  the  same  mixed  mineral  manure 
isisting  of  superphosphate  of  lime  and  the  sulphates  of  potass, 
L,  and  magnesia)  was  applied  as  that  which  was  used  alone 
>lot  5,  and  then  gave  less  than  1&|  bushels  produce,  and  less 
I  3  bushels'  increase  of  dressed  corn;  but  it  was  now  em- 
^ed  in  conjunction  with  ammonia-salts,  in  amounts  varying 
:i  100  lbs.  to  800  lbs.  per  acre  per  annum, 
^n  plot  21  the  mixed  mineral  manure  was  used  with  100  lbs. 
be  muriate,  and  on  plot  22  with  100  lbs.  of  the  sulphate  of 
Qonia  of  commerce.  The  muriate  contained  rather  more 
Qonia  than  the  sulphate,  and  gave  rather  more  than  22  bushels, 
1st  the  latter  gave  rather  less,  and  also  rather  less  straw.  The 
ease  over  the  produce  by  the  mixed  mineral  manure  alone, 
3|  bushels  of  corn  and  4  cwts.  of  straw  with  the  muriate, 
3J  bushels  of  corn  and  rather  less  than  3 J  cwts.  of  straw 
1  the  sulphate.  In  each  case,  therefore,  the  addition  of 
lbs.  of  ammonia-salt  to  the  mixed  mineral  manure,  gave 
e  increase  over  the  produce  by  the  mineral  manure  alone, 
I  was  obtained  over  the  unmanured  produce  by  the  use  of  the 
eral  manure  itself,  though  it  supplied  annually  an  abundance 
K)tass,  soda,  magnesia,  lime,  phosphoric  acid,  and  sulphuric 

et  the  proportion  of  increase  obtained  for  a  given  amount  of 
Qonia  in  these  two  experiments  was  less  than  is  usual  when 
1  moderate  quantities  are  used.  Indeed,  the  results  which 
)w  will  show  that  it  was  considerably  less  than  when  twice, 
even  four  times  as  much  ammonia  was  employed  with  the 
e  mineral  manure.  The  fact  is,  plots  21  and  22  were  com- 
itively  short  lengths  of  land,  so  near  to  the  hedge-green  as  to 
o  some  extent  affected  by  trees  (especially  21),  and  they  were 
■  brought  under  exact  experiment  in  the  ninth  and  succeeding 
s  as  being  the  most  eligible  of  the  remaining  unallotted  por- 
s  of  the  experimental  field.  Their  results  are,  therefore,  not 
rustworthy  as  those  obtained  on  the  other  and  larger  areas. 
)n  plots  6,  200  lbs.  of  ammonia-salts  (equal  parts  sulphate 
muriate)  were  used  with  the  mineral  manure,  and  the  mixture 
e  an  average  annual  produce  of  28J  bushels  of  dressed  com, 
3012  lbs.  =  nearly  27  cwts.  of  straw,  or  an  increase  over  tjie 
iuce  by  the  mixed  mineral  manure  alone  of  9 5  bushels  of  com, 
;  1115  lbs.  =  nearly  10  cwts.  of  straw,  which  is  much  more  for 
iTen  amount  of  ammonia  than  was  obtained  on  plots  21  and  22, 
Sva  the  smaller  amounts  of  ammonia-salts  were  employed. 
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On  plots  7y  the  amount  of  ammonia-salts  was  again  doul 
400  lbs.  being  now  used.  The  average  annual  produce  amoi 
to  36g  bushels  of  dressed  corn,  and  to  4212  lbs.  =  about  37 j^  ( 
of  straw;  and  the  increase  over  the  produce  with  the  m 
mineral  manure  alone  was  very  nearly  18  bushels  of  dressed 
and  2315  lbs.  =  about  20J  cwts.  of  straw. 

The  proportion  of  increase  for  a  given  amount  of  amnn 
salts  was  in  corn  not  quite  so  great,  but  in  straw  rather  i 
when  400  than  when  only  200  lbs.  of  ammonia-salts  were 
But  400  lbs.  is  a  very  heavy  dressing ;  and  although  it 
under  favourable  circumstances,  give  proportionally  as  i 
increase  as  a  smaller  amount,  it  is  doubtless  more  than  ii 
case  of  the  soil  in  question,  or  indeed  of  most  soils,  is  calci' 
to  give  on  the  average  of  seasons,  a  maximum  result  for  a  | 
amount  of  ammonia  employed. 

Still,  even  with  600  lbs.  of  ammonia-salts  (plots  8)  ther 
a  further  increment,  and  with  800  lbs*  (plots  16)  still  a  fi 
increment  of  increase ;  though  at  a  much  diminishing  rate 
given  amount  of  ammonia  the  greater  the  quantity  empl 
and  the  diminution  was  the  greater  in  the  com  than  in  the  i 

Thus,  by  the  addition  to  the  mixed  mineral  manure  of  20 
of  ammonia-salts  there  were  obtained  9|,  by  400  lbs.  near 
by  600  lbs.  little  more  than  19 J,  and  by  800  lbs.  little  mor< 
20  bushels  increase  of  corn ;  and  of  increase  of  straw  thei 
obtained  by  200  lbs.  of  ammonia-salts  1115  lbs.,  by  40 
2315  lbs.,  by  600  lbs.  2818  lbs.,  and  by  800  lbs.  3255  lbs. 
hibited  from  a  more  striking  point  of  view,  the  result  h 
each  successive  increment  of  200  lbs.  of  ammonia*salts 
increased  produce  as  under : — 

>  Com.  Straw. 

?       -  Biuih.  pks.  '        lbs. 

1st  increment  (200  lbs.  applied^  gave   9    3i  and  1115 
2nd  increment  (400  lbs.  applied)    „      8    Oi    „    1200  more  than  2( 
3rd  increment  (GOO  lbs.  applied)    „      1     2^    „      503        „         4< 
4th  increment  (800  lbs.  applied)    „      0    2,,,      437        „  G 

It  is  seen  that  any  additional  produce  yielded  by  the 
more  than  400  lbs.  of  ammonia-salts  per  acre,  was  obtaii 
the  cost  of  very  much  more  ammonia  for  a  given  amo 
increase.  Moreover,  as  an  inspection  of  Table  XXX.  will 
the  weight  per  bushel  of  dressed  corn  was  less,  and  the  prop 
of  corn  to  100  of  straw  very  much  less,  under  the  iniSue: 
the  excessive  amounts  of  ammonia-salts. 

•Before  leaving  this  series  of  experiments,  attention  shoi 
called  to  the  fact,  that  where  400  lbs.,  and  upwards,  of  amc 
salts  were  used  in  conjunction  with  the  mixed  mineral  m 
the  produce,  both   com  and  straw,  exceeded  that  by  fiir 
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nure,  with  all  its  supply  of  silica,  and  organic  matter  yielding 
•bon,  both  of  which  were  entirely  absent  in  the  artificial 
.nures.     To  this  point  further  reference  will  be  made. 

>€rage  Annual  Produce  hj  400  lbs.  of  Ammonia- Salts  per  Acre^ 
alone,  in  alternation  tcith  the  Mixed  'Mineral  Manure,  and  in 
combination  with  different  descriptions  of  Mineral  Manure. 

Throughout  the  preceding  series  the  same  mixed  mineral 
mure  was  always  used,  but  in  conjunction  with  varying  amounts 
ammonia-salts.  In  the  series  now  to  be  considered,  a  fixed 
antity  of  ammonia-salts  (400  lbs.  per  acre  per  annum)  was 
iployed  throughout,  but  under  varying  conditions  as  to  the 
pply  of  mineral  constituents. 

The  results  of  this  series  which  stand  first  in  order  in  the  Table, 
ISC  of  plots  17  and  18,  where  the  ammonia-salts  were  used  in 
ternation  with  the  mixed  mineral  manure,  have  been  so  fully 
Jcussed  in  Section  II.  (pp.  457-8  and  466-7)  that  it  is  only 
cessary  here  to  recall  attention  to  the  fact,  that  under  these  con- 
tions  die  400  lbs.  of  ammonia-salts  gave  an  average  annual  in- 
Base  of  scarcely  14 J  bushels  of  dressed  corn,  and  only  1858  lbs. 
16|  cwts.  of  straw,  more  than  the  mineral  manure  alone  ;  whilst 
B  same  amount  of  ammonia-salts,  used  in  conjunction  with  the 
incral  manure,  as  on  plots  7,  gave  an  increase  of  nearly  18 
sliels  of  dressed  corn,  and  2315  lbs.  =  20^  cwts.  of  straw. 
It  has  also  already  been  shown  how  much  less  wfis  the  effect  of 
0  lbs.  of  ammonia-salts  when  used  for  19  years  without  mineral 
tnure,  as  on  plot  lOa,  or  for  13  years  only,  as  on  plot  10/>, 
m  when  they  were  used  in  conjunction,  or  even  in  immediate 
emation,  with  the  mixed  mineral  manure. 

The  results  next  in  order,  those  of  plots  11,  12,  13,  and  14, 
>w  in  fin  interesting  manner  the  more  or  less  diminished  effect 
len  the  mineral  manure  was  less  complete  than  the  so-called 
nixed  mineral  manure"  employed  on  plots  17,  18  and  7,  and 
\isionally  on  plot  1UZ». 

Durinpf  the  first  8  years  of  the  20,  that  is,  during  the  8  imme- 
itcly  preceding  the  12  the  average  produce  of  which  is  now 
rlcr  consideration,  plots  11,  12,  13,  and  14,  all  received  in 
tnure  from  2-i  to  3  times  as  much  phosphoric  Jicid  as  was  taken 
in  the  crops,  and  all  much  about  the  same  excess.  Of  potass, 
four  plots  yielded  much  about  the  same  amount  in  their 
Kluce ;  but  whilst  plot  11  received  no  direct  supply  in  manure 
Jy  a  small  ciuantlty  in  rapecake),  plots  12,  13,  and  14,  each 
Jeived  from  two  to  three  times  as  much  as  was  removed  from 
5in  ;  the  accumulation  being  somewhat  the  greatest  on  plot  13. 
Daring  the  last  12  years,  in  addition  to  the  400  lbs.  of  am- 
)nia-8alts  per  acre  per  annum,  plots  11  have  had  superphosphate 
VOL.  KKVi  2   L 
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of  lime,  plots  12  superphosphate  of  lime  and  sulphate  of  lodi 
plots  13  superphosphate  of  lime  and  sulphate  of  potass,  av 
plots  14  superphosphate  of  lime  and  sulphate  of  magnesia.  Tl 
object  of  this  arrangement  was  to  trace,  by  the  exclusion  • 
certain  constituents,  the  point  at  which  they,  respectively,  b 
came  deficient. 

Up  to  the  present  time  there  is  scarcely  an  appreciable  difieren 
in  the  amounts  of  produce  on  plots  12  with  soda  to  the  exclusion 
potass  and  magnesia,  on  plots  13  with  potass  to  the  exclusi^ 
of  soda  and  magnesia,  and  on  plots  14  with  magnesia  fo  t 
exclusion  of  potass  and  soda.  It  is  obvious,  therefore,  that  eitb 
the  available  natural,  or  the  previous  artificial,  supplies  of  t 
respective  bases  within  the  soil,  have  so  far  prevented  relati 
deficiency  of  either. 

When,  however,  the  produce  of  these  three  plots  is  coi 
pared  with  that  of  plots  7,  manured  each  year  with  the  sac 
amounts  of  ammonia-salts  and  superphosphate  of  lime,  and, 
addition,  a  mixture  of  the  sulphates  of  potass,  soda,  and  ma 
nesia,  instead  of  only  one  of  them,  it  is  found  that  they  gi 
annually  from  1  to  2  bushels  less  com,  and  from  200  to  300  II 
less  straw.  It  would  appear,  therefore,  that  even  though  the 
might  be  neither  an  actual  nor  a  relative  deficiency  of  either 
the  bases  where  only  one  was  supplied,  the  state  of  combinatio 
and  the  distribution  within  the  soil,  were  the  more  favourable,  ai 
consequently  the  supply  was  the  more  easily  available,  when  9 
were  supplied  together. 

There  is  here,  again,  evidence  of  the  fact  already  frequent 
illustrated,  that  a  direct  supply  of  a  given  amount  of  manure  h 
frequently  more  efTect  upon  the  immediate  crop,  than  an  equal  • 
even  much  greater  quantity  accumulated  and  distributed  with: 
the  soil  in  the  condition  of  unexhausted  residue  from  previoi 
manuring. 

On  plots  11,  to  which  neither  potass,  soda,  nor  magnesia  h 
been  applied,  excepting  in  small  quantity  in  rapecake  in  tl 
earlier  years,  the  average  annual  produce  over  the  last  12  yea 
was  more  than  5  bushels  of  dressed  corn,  and  more  than  700  11 
of  straw  less  than  on  either  plots  12, 13,  or  14  with  either  potai 
soda,  or  magnesia,  and  it  was  nearly  7  bushels  of  com  and  near 
1000  lbs.  of  straw  less  than  on  plot  7,  where  all  three  were  ei 
ployed  in  addition  to  the  manures  of  plot  11. 

It  is  clear  that  the  point  of  relative  deficiency  of  one 
more  of  the  bases  had  here  been  reached  ;  and  judging  from  tl 
composition  of  the  ash  of  the  produce  of  this  plot  (11)  coi 
pared  with  that  of  plots  12,  13,  and  14,  it  would  appear  that 
is  of  available  potass  that  the  plot  has  become  the  most  defidei 
The  crop  has  generally  appeared  pretty  healthy  and  Ituniiia 


Report  of  Experiments  on  the  Growth  of  Wheat.  479 

during  the  earlier  stages  of  growth,  but  of  late  years  the  bulk 
has  perceptibly  declined,  and  the  proportion  of  blighted  ears 
has  inoreased  in  a  remarkable  degree.  Still,  the  average  propor- 
tion of  corn  to  straw  is  higher  than  in  any  case  with  equal  or 
higher  amounts  of  total  produce  per  acre  grown  by  artificial 
manures.  It  will  be  remembered  that  it  was  on  plots  0,  4,  and  5, 
where,  as  on  these  plots  11,  phosphoric  acid  was  relatively  very 
abundant,  that  the  highest  proportion  of  corn  to  straw  in  the 
series  was  obtained.  On  the  other  hand,  excepting  one  or  two 
other  marked  cases  of  defective  manuring,  the  weight  per  bushel 
of  the  dressed  corn  of  plots  11  was  almost  the  lowest  in  the 
series.  There  was,  therefore,  with  a  full  average  tendency  of 
^owth  for  the  production  of  a  fair  proportion  of  corn,  at  the 
same  time  very  defective  power  of  maturation. 

It  has  been  seen  how  very  ineffective  were  mineral  manures 
cither  to  bring  into  activity  the  unexhausted  residue  of  previous 
nitrogenous  manuring,  or  to  give  increase  by  inducing  a  greater 
accumulation  of  nitrogen  by  the  plant  from  natural  sources ; 
out  the  results  of  the  series  of  experiments  now  under  considera- 
tion clearly  show,  how  very  effective  and  lasting  were  the  mineral 
nianures  employed,  to  meet  the  demands  made  upon  the  soil 
^^^  mineral  constituents  by  the  use  of  the  nitrogenous  manures 
^^^n  in  distant  succeeding  seasons. 

^^erage  Annual  Produce  hy  Nitrate  of  Soda^  used  alone,  or  with 
the  Mixed  Mineral  Manure. 

,  During  the  last  12  years  plot  95  has  been  manured  with 
nitrate  of  soda  alone,  at  the  rate  of  475  lbs.  per  acre  in  the  first, 
^'id  of  550  lbs.  in  each  of  the  11  succeeding  years.  The  latter 
amount  was  taken  as  equivalent  in  nitrogen  to  the  400  lbs. 
^^  ammonia- salts  applied  in  so  many  of  the  other  experiments  ; 
"^t  as  of  late  years  nitrate  of  soda  of  commerce  has  been  purer 
than  formerly,  it  was  probably  slightly  more  than  equivalent  in 
nitrogen  to  the  mixture  of  200  lbs,  of  muriate  and  200  lbs.  of 
sulpbate  of  ammonia  of  commerce.  During  the  preceding  8 
years  9Z>  was  manured  with  ammonia-salts  7  times,  once  with 
^P^-cake  in  addition,  in  the  1st  and  5th  seasons  received 
^^P^rphosphate  of  lime,  and  in  the  6th  was  unmanured.  It 
^^f  >  in  fact,  at  the  commencement  of  the  12  years,  in  a  con- 
^^tion  intermediate  between  that  of  plots  10a  and  106  so  far  as 
^  supply  of  mineral  constituents  was  concerned ;  and  the  effect 
til^e  nitrate  will  be  best  brought  to  view  by  comparing  the 
'^^^Its  with  those  of  these  two  plots  manured  with  ammonia- 

'Whilst  400  lbs.  of  ammonia-salts  alone,  applied  for  19  years 
^       jlot  10a,    and  for  13  years  on  plot  lOi,  gave  an  average 
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anniijil  produce  over  the  last  12  years,  on  the  former  of  22 J 
bu:iliels  of  (lr(»sse(l  com,  and  2G03  lbs.  =  23^  cwts.  of  straw, 
and  on  the  latter  of  26  J-  bushels  of  com,  and  3061  lbs.  =  about 
27;^  cwts.  of  straw,  a  nearly  identical,  but  perhaps  rather  higher, 
amount  of  nitrogen  applied  as  nitrate  of  soda  during  the  12  yean 
only  on  plot  9^,  gave  255  bushels  of  dressed  com,  and  3187  Ibi. 
=  nearly  28t  cwts.  of  straw.  The  nitrate  has,  therefore,  given 
rather  less  corn,  but  rather  more  straw  than  the  ammonia-salts  on 
plot  IQb ;  and  whilst  it  is  probable  that  the  nitrate  supplied 
rather  more  nitrogen  than  the  ammonia-salts,  the  mineral  condi- 
tion of  plot  10^  was  doubtless  more  favourable  than  that  of  plot  96. 

The  contlitions  and  the  results  were,  however,  sufficiendy  near 
in  the  two  cases  to  indicate  that  a  given  amount  of  nitrogen  wiU 
probably,  in  the  average  of  seasons,  and  under  parallel  conditions 
of  soil,  give  very  nearly  identical  results,  whether  supplied  bS 
nitrate  of  soda  or  as  ammonia-salts.     There  is,  however,  little 
doubt  that  nitrogen  in  the  condition  of  the  nitrate  becomes  more 
rapidly    distributed    in    the   soil,    and    is    more   rapidly  actire- 
llence  its  suitability  for  Spring  dressings  ;  and,  hence  also  in  ^ 
great  measure  its  tendency  to  favour  great  luxuriance  of  sterx* 
and  leaf,  which,  under  unfavourable  conditions  of  soil  and  seasoU* 
leads  to  the  production  of  an  undue  proportion  of  straw. 

On  plot  9</,  in  the  1st  year  of  the  twelve  475  lbs.,  and  in  the  ia^ 
and  .'hd,  275  lbs.  of  nitrate  of  soda  alone  were  applied;  bi»* 
durino;  the  last  9  years  the  same  amount  as  on  plot  M  (550  lbs- y 
has  been  applied,  and  not  alone,  but  in  conjunction  with  tl»-^ 
mixed  mineral  manure.  The  results  with  nitrate  of  soda  an*-*^ 
mineral  manure  on  plot  9a,  compare  best  with  those  of  ammonium'' 
salts  and  mineral  manure  on  plot  7;  though,  taken  over  tL^ 
whole  12  years,  9a  received  neither  quite  so  much  nitrogen  nor  ^ 
so  much  mineral  manure  as  plot  7.  Comparing  the  results  ffc^^ 
they  stand,  the  average  annual  produce  with  the  ammonia-salt:>^ 
and  mineral  manure  was  36 g  bushels  of  dressed  com,  an^^ 
4212  lbs.  ==  rather  over  37^  cwts.  of  straw,  against  34^  bushel  ^ 
of  dressed  corn,  and  4426  lbs.  =  39^  cwts.  of  straw,  with  th^^ 
nitrate  and  the  mineral  manure  ;  or  nearly  2  bushels  less  com^^ 
but  nearly  2  cwts.  more  straw,  equal  about  100  lbs.  more  iots^-^ 
produce,  with  the  nitrate  than  with  the  ammonia-salts. 

Here  again,  then,  when  used  in  conjunction  with  a  mincra*"^ 
manure  supplying  liberally  every  constituent  likely  to  be  neede^^ 
except  silica,  as  well  as  when  used  ahme,  the  nitrate  indicated 
tendency  to  j)roduce  more  straw  and  less  corn  tlian  the  ammonia.---' 
salts.     Ind(?ed,  the  crops  growing  on  the  nitrated  plots  alway 
showed  to  the  eye  during  growth,  more  stem,  and  broader  leav 
than  those  grown  under  otherwise  parallel  conditions  with  air"""^ 
nionia-salts. 
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Average  Annual  Produce  on  Plots  15a,  156,  and  19. 

Several  incidental  points  were  sought  to  be  determined  by  this 
series. 

During  the  whole  12  years,  and  for  several  years  previously, 
each  plot  received,  respectively,  the  same  manure  year  after  year. 
All  had  the  same  amount  of  bone-ash  as  in  the  so-called  mixed 
mineral  manure,  but  acted  upon  by  hydrochloric  instead  of  sul- 
phuric acid.  Plots  15a,  and  156,  had  also  the  same  amounts 
of  sulphates  of  potass,  soda,  and  magnesia  as  in  the  mixed 
Jnineral  manure,  but  plot  19  had  none  of  these.  Further,  15a 
I^  also  annually  400  lbs.  of  sulphate  of  ammonia,  and  plots  Ibh 
*nd  19,  300  lbs.  sulphate  of  ammonia  and  500  lbs.  rapecake. 

The  object  of  substituting  400  lbs.  of  sulphate  of  ammonia,  as 
on  plot  15a,  by  300  lbs.  of  sulphate  of  ammonia  and  500  lbs.  of 
rapecake  on  15J  and  19,  was  to  supply  nearly  the  same  amount 
of  nitrogen  in  the  three  cases,  with  in  the  two  latter  a  certain 
wnount  of  organic  matter  in  addition,  yielding  by  decomposition 
ca.rbon  in  an  available  form  to  the  plant  The  amount  of  rape- 
^ke  used  would,  in  fact,  contain  rather  more  nitrogen  than  the 
*}*lphate  of  ammonia  it  substituted ;  but,  owing  to  the  compara- 
tively slow  action  of  the  rapecake,  there  would  probably  be  not 
^ore  annually  available  until  after  some  years  of  accumulation. 
^te  rapecake  would,  of  course,  also  supply  a  certain  amount  of 
'mineral  constituents.  Upon  the  whole,  then,  it  might  be  ex- 
pected that,  independently  of  its  superiority  or  otherwise  as 
^^Pplying  carbon-yielding  matter,  the  500  lbs.  of  raj^ecake  used 
J^ar  after  year  would  be  somewhat  more  effective  than  the 
"»-vK)  lbs.  sulphate  of  ammonia  which  it  substituted. 

The  effects  of  these  several  combinations  will  be  best  tested  by 

1^^ paring  the  results  with  those  of  plots  7.     The  only  material 

^Jfiercnce  between  the  manuring  of  the   latter  and  that  of  15a 

J^^s,  that  in  the  manure  of  15a  the  bone-ash  was  acted  upon  by 

^yUrochloric  acid  instead  of  sulphuric  acid,  and  there  was  about 

Per  cent,  or  about  one-twelfth  less  ammonia.     The  result  was 

^^  average  of  rather  more  than  3  bushels  of  dressed  corn,  and  of 

-*'7  lbs.  =  about  3J  cwts.  of  straw,  less  than  on  plots  7.     About 

^^^-half  of  this  deficiency  may  be  attributed  to  the  less  amount 

^«-  ammonia  supplied,  the  remainder  only  being  due  to  the  less 

?**^ctive  condition  of  the  bone-ash  acted  upon  by  hydrochloric 

^^tead  of  sulphuric  acid. 

^  I^lot  15^,  manured  exactly  as  15a,  excepting  that  100  lbs.  of 

^^^   sulphate  of  ammonia  was  replaced  by  500  lbs.  of  rapecake, 

^^Ve  more   nearly  the  amount  of  produce  of  plots  7,  yielding 

<^   bushel  of  dressed  corn,  and  rather  more  than  2  cwts.  of  straw, 

^^^Te  than  15a,  though  still  1^  bushel  of  corn  and  184  lbs.  of 
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straw  less  than  plots  7.  There  is  no  evidence,  therefore,  of  any 
marked  effect  from  the  carbonaceous  organic  matter  of  the  rape- 
cake. 

Plot  19  was  manured  during  the  12  years  in  the  same  way 
as  15^,  with  the  exception  that  the  sulphates  of  potass,  soda,  and 
magnesia,  were  omitted.  It  should  be  further  observed,  that 
whilst  duriujg  the  first  8  years  of  the  20,  plot  15a  received  of  potass 
in  manure,  nearly,  and  15i  over,  400  lbs.  more,  plot  19  received 
nearly  200  lbs.  less,  than  was  removed  in  the  crops.  There  was, 
therefore,  a  considerable  relative  deficiency  of  potass  in  the  soil 
of  plot  19,  and  it  gave  an  annual  average  produce  of  nearly 
Z\  bushels  of  dressed  com,  and  about  4^  cwts.  of  straw,  less  than 
plot  15  J. 

It  is  worthy  of  remark  that  the  produce  of  plot  19,  like  that  of 
plots  11,  where  also  the  supply  of  phosphoric  acid  was  relatively 
large,  showed  a  comparatively  high  proportion  of  corn  to  straw, 
notwithstanding  the  deficient  amount  of  total  produce  due  to  the 
relative  exhaustion  of  potass  in  both  cases.     It  may  also  be  men- 
tioned, that  the  straw  has  frequently  been  observed  to  be  finer, 
the  grain  more  thin-skinned,  and  the  crop  more  evenly  ripened, 
where  the  bone-ash  has  been  acted  upon  by  hydrochloric  instead 
of  sulphuric  acid. 

From  the  results  of  this  series  it  may  be  concluded — ^that  there 
is  no  practical  or  economical  advantage  in  rendering  bone-ash 
soluble  by  the  expensive  hydrochloric  instead  of  the  cheaper 
sulphuric  acid;  that  rape-cake  benefits  the  wheat  crop  by  its 
supply  of  nitrogen  and  of  mineral  constituents,  but  immaterially 
by  the  supply  of  available  carbon  within  the  soil  from  decom- 
posing organic  matter ;  and  that  where  a  liberal  phosphatic  and 
nitrogenous  manure  was  used  for  inany  years,  the  available 
supply  of  potass  to  the  growing  crop  became  very  injuriously 
diminished. 

Summary  Statement  of  the  Results  of  the  last  12  Years. 

1.  The  average  annual  produce  of  wheat  per  acre,  over  the  last 
12  of  20  years  of  the  growth  of  the  crop  on  the  same  land,  and  of 
more  than  20  since  the  application  of  manure  of  any  kind,  was 
15^  bushels  of  dressed  com,  and  there  was  no  material  diminu- 
"iion  in  the  yield  in  the  later  years:  the  proportion  of  com  to 
itraw  was  as  high  as  in  the  produce  by  farmyard  manure,  and 

ligher  than  in  the  majority  of  cases  with  the  more  productive 
\rtificial  manures,  but  the  weight  per  bushel  of  dressed  com  was 
•-'ery  low. 

2.  Farmyard  manure,  applied  every  year  in  amount  containing 
considerably  more  of  every  constituent  than  was  removed  in  the 
crop,  increased  the  average  annual  produce  to  nearly  95^  buriieU 
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)f  dressed  com,  or  by  about  20  bushels  per  acre  per  annum,  and 
jave  the  highest  weight  per  bushel  of  dressed  com  in  the  series, 
3Ut  the  proportion  of  com  to  straw  was  no  higher  than  in  the 
inmanured  produce.  The  annual  produce  was  very  much  higher 
luring  the  latter  than  during  the  earlier  half  of  the  20  years,  but 
it  increased  much  less  rapidly  during  the  last  few  years. 

The  questions  arise — In  what  constituent,  or  class  of  con- 
itituents,  was  the  unmanured  land  deficient?  and — to  what 
constituent,  or  class  of  constituents,  supplied  by  the  farmyard 
manure,  was  its  increase  of  produce  due  ? 

8.  A  complex  mineral  manure  (plot  5),  supplying  annually 
more  of  potass,  soda,  magnesia,  lime,  sulphuric  acid,  and  phos- 
phoric acid,  than  was  taken  off  in  the  crops  (but  no  silica),  even 
though  used  after  several  years  of  accumulation  of  unexhausted 
residue  from  previous  ammoniacal  (and  mineral)  manuring,  gave 
annually  only  about  3  bushels  increase  over  the  unmanured 
produce,  and  nearly  17  bushels  less  than  the  produce  by  farmyard 
manure.  The  proportion  of  corn  to  straw  was,  however,  higher, 
but  the  weight  per  bushel  of  dressed  com  lower,  than  in  the 
produce  by  the  farmyard  manure. 

4.  Ammonia-salts  alone  (plot  10a),  employed  for  19  consecu- 
tive years  after  an  application  of  mineral  manure  supplying  of 
potass  about  as  much  as  would  be  removed  in  the  first  3,  and  of 
f>hosphoric  acid  about  as  much  as  would  be  removed  in  the 
irst  5  of  the  20  years,  gave  a  considerable,  but  gradually  diminish- 
ng,  average  annual  increase  (over  the  produce  without  manure) 
—amounting  over  the  first  9  years  to  rather  more  than  9  bushels, 
>ver  the  last  10  to  1\  bushels,  and  over  the  12  to  which  our 
nmrnary  more  particularly  refers,  to  rather  more  than  7  bushels. 

5.  As  ammonia-salts  alone  increased  the  produce  very  much 
nore  than  mineral  manure  alone,  and  did  so  for  a  long  series  of 
rears,  it  is  obvious  that  the  practically  exhausted  land  con- 
ained  a  considerable  excess  of  available  mineral  constituents 
"datively  to  the  available  supply  of  nitrogen  from  soil  and  at- 
nosphere.  The  results  further  show,  that  the  plants  growing 
mder  the  influence  of  a  liberal  artificial  supply  of  mineral  con- 
stituents appropriated  scarcely  any  more  nitrogen  from  natural 
sources  than  those  growing  on  the  unmanured  land. 

6.  The  same  mineral  manure  which  alone  gave  scarcely 
Biny  increase,  and  the  same  amount  of  ammonia-salts  (400  lbs.) 
which  alone  gave  so  much  less  increase  than  the  farmyard 
manure,  and  in  a  diminishing  rate  from  year  to  year,  gave 
when  employed  together  an  average  annual  increase  of  about 
81  bushels  of  com  and  22J  cwts.  of  straw  over  the  unmanured 
prodace,  or  about  1  bushel  of  com  and  3  cwts.  of  straw  over  that 
DJT  the  farmyard  manure.     Larger  additions  of  ammonia-salts  to 
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the  mineral  manure  gave  larger  amounts  of  increase,  but  at  a 
very  much  diminished  rate  in  proportion  to  the  ammonia  em- 
ployed. Thus,  a  manure  containing  ammonia-salts  and  soluble 
mineral  constituents,  but  neither  silica  nor  organic  matter  yielding 
carbonic  acid  or  other  compounds  of  carbon  within  the  soil,  gave, 
for  many  consecutive  years,  more  produce  than  an  amount  of  &nii- 
yard  manure  supplying  annually  more  of  every  mineral  con- 
stituent, including  silica,  more  nitrogen,  and  more  carbon,  than 
the  total  produce  removed  from  the  land. 

7.  Nitrate  of  soda,  in  amount  containing  about  the  same 
quantity  of  nitrogen  as  400  lbs.  of  ammonia-salts,  used  in  con- 
junction with  the  same  mineral  manure,  gave  nearly  as  much  com, 
and  more  straw  and  total  produce,  than  the  farmyard  manure. 

8.  No  beneficial  effect  resulted  from  the  use  as  manure  of 
organic  matter  yielding  by  decomposition  carbonic  acid,  or  other 
compounds  of  carbon,  within  the  soil.    In  fact,  although  a  crop  of 
wheat  equal  to  the  average  produce  by  farmyard  manure  would 
contain  about  2000  lbs.  of  carbon,  the  plant  seems  practically 
independent  of  any  supply  of  carbon  by  manure,  being  able  to 
assimilate  this  large  amount,  either  by  its  roots  or  its  leaves,  fton^ 
the  atmospheric  sources,  if  only  mineral  constituents  and  nitrogen 
be  supplied  to  the  soil  in  sufficient  quantity  and*  in  available  form. 
Other  cultivated  plants  of  the  Graminaceous  family,  such  as 
barley,  and  the  grasses  of  our  meadows  and  pastures,  appear  to  be 
equally  independent  of  a  supply  of  carbon  by  manure.     Rootr 
crops,  and  probably  some  other  of  our  agricultural  plants  are,  on 
the  contrary,  very  dependent  on  a  supply. of  carbon  from  decom- 
posing organic  matter  within  the  soil. 

9.  The  carbonaceous  organic  matter  of  the  farm3rard  manure 
used  in  the  experiments,  if  not  without  effect,  was  obviously  at 
any  rate  unnecessary ;  and  the  increase  obtained  by  the  use  of 
that  manure  was  no  doubt  mainly  due  to  its  large,  but  compara- 
tively slowly  available,  supply  of  ammonia,  or  nitrogen  in  some 
other  form,  and  mineral  constituents. 

IV.  Amount  of  IncpwEased  Produce  obtained  for  a  given 
Amount  of  Ammonia  supplied  in  Manure. 

It  has  been  shown  that  full  crops  of  wheat  cannot  be  grown 
unless  there  be  a  liberal  available  supply  of  mineral  constituents 
within  the  reach  of  the  plant,  and  further,  that  such  supply  is 
ineffective  unless  ammonia,  or  nitrogen  in  some  other  available 
form,  be  also  liberally  provided  within  the  soil.  In  our  con- 
cluding observations  reference  will  be  made  to  the  various  means 
at  the  farmer's  command  of  keeping  up  the  necessary  supplies  of 
both  the  mineral  constituents  and  nitrogen.     But  as  the  purchase 
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of  ammoniacal  manures  and  nitrates  constitutes  one  of  the  recog- 
nised sources  of  nitrogen  for  the  growth  of  wheat,  the  practical 
Jnestion  arises — how  much  increase  may  be    calculated   upon 
«m  the  use  as  manure  of  a  given  amount  of  ammonia,  or  'of 
an  equivalent  amount  of  nitrogen  in  some  other  available  form  ? 
"Table  XXXI.    (see   following   page),    brings    together   a   vast 
amount  of  evidence  on  this  point     It  shows  the  amount  of  am- 
nionia  in  manure  (or  of  nitrogen  as  nitrate  reckoned  as  ammonia) 
ftat  was  required  for  the  production  of  1  bushel  (or  60  lbs.) 
jncrease  of  wheat  grain,  with  its  proportion  of  straw,  on  the  most 
"'^portant  plots,  in  each  of  the  last  12  years  of  the  experiments. 

As  the  productive  effect  of  a  given  amount  of  ammonia  depends 
^^^y  much  upon  the  available  supply  of  the  necessary  mineral 
^nstituents  within  the  soil,  and  as  artificial  nitrogenous  manures 
u  ^^^^®  should  not  be,  and  seldom  are  in  practice,  employed  if 
^G  supply  of  them  be  deficient,  the  Table  is  arranged  to  show, 
^^   the  amount  of  ammonia  required  for  each  bushel  obtained 
*^yond  the  produce  without  manure,  but  over  that  by  the  mixed 
'mneral  manure,  which  being  higher,  leaves  so  much  the  less 
^   be  reckoned  as  increase  due  to  the  action  of  the  ammonia 
f^Pplied.     Then,  again,  instead  of  taking  the  actual  number  of 
oushels  of  increase  of  dressed  corn  each  year,  which  would  repre- 
sent very  different  amounts  according  to  the  varying  wei^fht  per 
•^Ushel  from  year  to  year,  the  number  of  bushels  is,  in  all  cases, 
^^tculated  by  dividing  the  number  of  lbs.  of  increase  of  corn  by 
.    '•      For  the  purposes  of  the  Table,  therefore,  every  60  lbs.  of 
increase  over  the  produce  by  the  mixed  mineral  manure  is  sup- 
P^>sed  to  represent  1  bushel. 

-^lany  years  ago,  in  papers  in  this  Journal,   we  stated,  as  a 

Provisional  estimate  deduced  from  the  results  of  the  experiments 

'V^^  under  consideration  so  far  as  they  had  then  proceeded,  that 

r^^  farmer  might  assume,  for  practical  purposes,  that  he  would,  on 

^,^  average  of  seasons,  get  1  bushel  of  wheat  and  its  proportion 

*,  straw  beyond  the  produce  of  the  soil  and  season,  for  each  5  lbs. 

P     Ammonia  applied  as  manure  for  the  crop.     This  estimate  was 

^^iided  upon  results  obtained  where  the   mineral  constituents 

^*"e  not  unduly  exhausted,  and  the  amounts  of  ammonia  sup- 

*^**od  were  not  excessive ;  that  is,  under  conditions  likelv  to  accord 

*  t:li  those  most  frequently  occurring  in  common  practice. 

The  statement  met  with  much   ridicule  from  Baron  Liebig, 

2^^^^   said    that    it  was    "a    mere    stroke    of   fancy."     Whether 

^^    statement  in  question,  or  this  condemnation  of  it,  partakes 

^^st  of  "  a  mere  stroke  of  fancy,"  may  be  judged  by  the  record 

^  facts  given  in  this  Section. 

^0  lbs.  of  ammonia,  or  its  c(juivalent  of  nitrogen,   would  be 

applied  in  rather  under  2  cwts.  of  commercial  sulphate,  or  IJ 
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cwts.  of  commercial  muriate  of  ammonia,  in  about  2f  cwts.  of 
genuine  Peruvian  guano,  or  in  rather  more  than  2^  cwts.  of 
nitrate  of  soda.  These  amounts  are  more  than  are  usually  em- 
ployed in  common  practice  for  the  wheat  crop ;  and  most  prac- 
tical men  would  consider  double  these  quantities  to  be'very  heavy, 
if  not  excessive  dressings. 

In  bringing  to  bear  upon  the  question  under  consideration 
the  additional  experimental  evidence  now  at  command,  we  shall 
assume,  therefore,  that  the  results  obtained  by  the  use,  per  acre, 
of  50  or  100  lbs.  of  ammonia  (or  their  equivalent  of  nitrogen 
as  nitrate)  most  nearly  represent  those  which  may  be  expected  in 
ordinary  practice ;  and  further,  that  the  results  obtained  by  these 
amounts  in  the  cases  where  the  mineral  constituents  (unless  silica) 
are  not  in  relative  defect,  are  also  such  as  are  most  likely  to  be  ob- 
tained in  ordinary  farm  practice.  Accordingly,  we  adopt  for  our 
purpose,  the  results  obtained  on  plots  6  with  200  lbs.,  and  on 
plots  7  with  400  lbs.  of  ammonia-salts  (containing,  respectively, 
50  and  100  lbs.  of  ammonia)  in  each  case  used  in  conjunction 
with  the  mixed  mineral  manure ;  and  these  will  be  taken  as 
the  standards  by  which  to  compare  the  effects  of  larger  amounts 
if  ammonia  with  the  same  mineral  manure,  or  the  same  amounts 
:>f  ammonia  under  less  favourable  conditions  as  to  the  supply  of 
iiineral  constituents. 

It  will  be  observed,  that,  almost  uniformly,  rather  less  ammonia 
►vas  required  to  produce  60  lbs.  increase  of  corn  on  the  average 
:>f  the  last  G,  as  compared  with  the  first  6  of  the  last  12  years, 
tt  will,  perhaps,  be  said  that  the  apparently  better  effect  during 
the  later  years  is  in  reality  due  to  the  unexhausted  residue  of  the 
supplies  in  the  earlier  years.  Evidence  enough  has  been  adduced 
showing  the  limit  of  the  effect  of  such  unexhausted  residue  ;  and, 
whilst  admitting  that  a  portion  of  the  difference  in  favour  of  the 
later  years  may  be  attributed  to  previous  accumulation,  there 
can  be  no  doubt,  as  has  been  shown,  that  the  last  6  seasons  were 
themselves  more  favourable  than  the  preceding  6,  and  that  to 
this  cause  a  considerable  portion  of  the  difference  is  really  due. 
Subject,  then,  to  some  correction  on  the  score  of  accumulation, 
the  average  result  over  the  12  years  may  doubtless  be  taken  as 
pretty  closely  representing  the  average  effect  of  a  given  amount  of 
ammonia,  according  to  the  amount  of  it  employed,  and  to  the 
favourable  or  unfavourable  condition  of  the  soil  in  regard  to 
the  supply  of  mineral  constituents. 

When  50  lbs.  of  ammonia  per  acre  were  annually  applied  in 
Conjunction  with  a  complex  mineral  manure,  excluding  silica 
(plot  6),  the  average  annual  result  was,  that  4*86  lbs.  of  ammonia 
Were  required  to  produce  60  lbs.  increase  of  com,  with  its  equi- 
valent of  straw.     This  amount  of  ammonia,  as  has  been  said, 
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sommercial  muriate  of  ammonia,  in  about  2|  cwts.  of 
Peravian  guano,  or  in  rather  more  than  i^  cwts.  of 
'  soda.  These  amounts  are  more  than  are  usually  em- 
.  common  practice  for  the  wheat  crop ;  and  most  prac- 
would  consider  double  these  quantities  to  be'verjr  heavy, 
ressive  dressings. 

iging  to  bear  upon  the  question  under  consideration 
ional  experimental  evidence  now  at  command,  we  shall 
herefore,  that  the  results  obtained  by  the  use,  per  acre, 
100  lbs.  of  ammonia  (or  their  equivalent  of  nitrogen 
)  most  nearly  represent  ^ose  which  may  be  expected  in 
practice ;  and  further,  that  the  results  obtained  by  these 
in  the  cases  where  the  mineral  constituents  (unless  silica) 
relative  defect,  are  also  such  as  are  most  likely  to  be  obi- 
ordinary  farm  practice.  Accordingly,  we  adopt  for  our 
the  results  obtained  on  plots  6  with  200  lbs.,  and  on 
ith  400  lbs.  of  ammonia* salts  (containing,  respectively, 
00  lbs.  of  ammonia)  in  each  case  used  in  conjunction 
mixed  mineral  manure;  and  these  will  be  taken  as 
irds  by  which  to  compare  the  effects  of  larger  amounts  . 
lia  with  the  same  mineral  manure,  or  the  same  amounts 
da  under  less  favourable  conditions  as  to  the  supply  of 
onstituents. 

be  observed,  that,  almost  uniformly,  rather  less  ammonia 
red  to  produce  60  lbs.  increase  of  com  on  the  average 
\t  6,  as  compared  with  the  first  6  of  the  last  12  years. 
jrhaps,  be  said  that  the  apparently  better  effect  during 
jrears  is  in  reality  due  to  the  unexhausted  residue  of  the 
n  the  earlier  years.  Evidence  enough  has  been  adduced 
he  limit  of  the  effect  of  such  unexhausted  residue ;  and, 
nitting  that  a  portion  of  the  difference  in  favour  of  the 
s  may  be  attributed  to  previous  accumulation,  there 
doubt,  as  has  been  shown,  that  the  last  6  seasons  were 
*s  more  favourable  than  the  preceding  6,  and  that  to 
5  a  considerable  portion  of  the  difference  is  really  due. 
hen,  to  some  correction  on  the  score  of  accumulation, 
re  result  over  the  12  years  may  doubtless  be  taken  as 
sely  representing  the  average  effect  of  a  given  amount  of 
according  to  the  amount  of  it  employed,  and  to  the 
3  or  unfavourable  condition  of  the  soil  in  regard  to 
J  of  mineral  constituents. 

50  lbs.  of  ammonia  per  acre  were  annually  applied  in 
)n  with  a  complex  mineral  manure,  excluding  silica 
he  average  annual  result  was,  that  4*86  lbs.  of  ammonia 
lired  to  produce  60  lbs.  increase  of  com,  with  its  eqni- 
ttraw.    This  amount  of  ammonia,  as  has  been  said, 
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is  as  much,  if  not  more,  than  would  be  generally  employed ;  and 
it  is  seen  that,  with  it,  the  quantity  expended  for  each  bushel  of 
increase  was  very  nearly  the  previously  assumed  amount  of  5  lbs. 
When  double  the  quantity  per  acre  was  used,  which  would  be 
much  more  than  appropriate  for  most  soils  and  seasons,  rather 
more  than  5  lbs.  (5*37),  when  3  times  the  amount  7*35  lbs.,  and 
when  4  times  1)'47  lbs.,  were  required.     Thus,  when  excefflive 
amounts  of  ammonia  are  employed,  much  more  is  expended  for 
the  production  of  a  given  amount  of  immediate  increase  of  crop, 
than  when  only  moderate  quantities  are  used ;  and  it  has  been  seen 
how  very  slowly  the  excess  may  become  available  in  after  years. 
Still    more    unfavourable    was    the   result  when   400   lbs.  of 
ammonia-salts  (equal  100  lbs.  ammonia)  were  employed  under 
defective  conditions  as  to  the  supply  of  mineral  constituents. 
On  plots  17  and  18,  on  one  or  the  other  of  which  that  amount 
was  each  year  employed  succeeding  the  application  of  the  mi*^ 
mineral  manure  in  the  preceding  year,  it  required  6*69  lbs.  o^ 
ammonia  to  produce  60  lbs.  of  increase  of  corn  with  its  prop^^ 
tion  of  straw.     On  plots  12,  which  might  be  deficient  in  aV»"" 
able    supply    of  magnesia  and   possibly   of  potass,  on  plots   l** 
which  were  probably  relatively  deficient  in  magnesia,  and   ^^ 
plots  14  probably  in  the  later  years  in  potass,   the  amount  ol 
ammonia  required  was  from  5*76  to  5*85  lbs.  instead  of  Oijv 
5*37  lbs.  on  plots  7,  where,  with  the  same  amount  of  amma^*" 
salts,  the  mineral  manure  each  year  supplied  all  three  bas^"^ 
potass,  soda,  and  magnesia.     Then  again,  on  plots  11,  to  wb^^ 
no  direct  supply  of  either  potass,  soda,  or  magnesia,  had  t>^^^ 
made  throughout  the  20  years  (only  small  quantities  in  r^P^ 
cake)  8*57  lbs.,  on  plot  10^,  with  a  deficiency  almost  cert»i*^^ 
of  potass  and  phosphoric  acid,  and  probably  of  magnesia  ^1  ^^' 
11-2   lbs.,   and  on  plot  10a,    with  a  still  greater  deficienc^^     ^ 
mineral  constituents,  21*57  lbs.,  or  more  than  4  times  the  nor^^^^^ 
amount  of  ammonia,  were  required  to  be  provided  for  the  J^*^ 
duction  of  (50  lbs.  increase  of  corn,  and  its  proportion  of  straiP'^--' 

Very  similar  results  were  obtained  when  nitrogen,  about  eCJ"*^ 
in  amount  to  that  in  100  lbs.  of  ammonia,  was  supplied  in  ^y 
form  of  nitrate  of  soda,  instead  of  ammonia-salts.  When  ^^ 
nitrate  was  used  year  after  year  with  the  mixed  mineral  maD»-^' 
(plot  Da),  it  required  nitrogen  about  equal  to  that  in  5*41  lbs,  ^^^ 
ammonia  to  produce  60  lbs.  increase  of  corn  and  its  proportL-  "^ 
of  straw,  against  5*37  lbs.  when  ammonia-salts  were  u«?  ^ 
^plot  7).  But  when  the  same  amount  of  nitrate  was  used  withc^^" 
the  mineral  manure,  an  amount  of  nitrogen  averaging  abc^^ 
12*8  lbs.  of  ammonia  was  annually  expended  to  produce .  C^^ 
same  result. 

It  i^ay  be  observed,  too,  that  assuming  the  farmyaFd  mam^-^ 
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to  have  contained  only  a  moderate  proportion  of  nitrogen,  the 
unoont  expended  for  the  production  of  a  given  quantity  of 
increase  corresponded  to  considerably  more  ammonia  than  was 
required  when  nitrogen  equal  to  50,  or  even  100  lbs,,  of  ammonia 
was  employed  as  ammonia-salts,  or  nitrate  of  soda,  in  conjunction 
with  the  mixed  mineral  manure,  notwithstanding  that  the  latter 
contained  no  silica,  a  constituent  so  liberally  provided  in  the 
fermyard  manure.  It  would  appear,  therefore,  that  the  practical 
Jesuits  have  not  yet  been  materially  affected  for  want  of  available 
silica  whefe  the  mixed  mineral  manure  was  employed.  There 
^h  however,  evidence  in  our  analytical  results  that  silica  has 
*^come  relatively  deficient  where  it  has  not  been  supplied  in  the 
manure. 

Very  striking  indeed,  then,  is  the  difference  of  effect  upon  the 
^nixnediate  increase,  of  a  given  amount  of  nitrogen  in  manure, 
whether   used    as   ammonia-salts   or   nitrate,    according   to   the 
^^ailable  supply  of  mineral  constituents  within  the  soil ;  and 
^^iii  the  overwhelming  evidence  before  him,  which  such  a  com- 
P^'^hensive  summary  of  experimental  results  on  the  point  affords, 
y^^   practical  man  will  not  fail  to  see  that  he  not  only  very  in- 
juriously further    reduces  his  immediately  available  supply  of 
f^^neral  constituents,  but  also  pays  very  dearly  for  his  increase, 
^^  he  seek  to  obtain  it  by  means  of  purely  nitrogenous  manures, 
^^oti  his  soil   is  already  unduly  exhausted  of  mineral  consti- 
tuents. 

Equally,  if  not  more,  striking,  is  the  difference  of  effect  of  a 
8'iven  amount  of  ammonia  in  one  season  as  compared  with 
^'^other.  Where  the  mineral  condition  is  the  most  defective, 
^Uere  the  result  of  a  given  amount  of  ammonia  is  the  most 
^^cl  Viced  below  the  average  in  a  bad  season.  Leaving  the  reader 
V  ^^^  study  of  all  such  abnormal  cases  in  the  records  given  in 
^tio  Table,  it  will  be  sufficient  here  to  direct  attention  to  the 
^^oat  difference  of  effect  according  to  season  even  under  the  more 
^^'ourable  conditions  as  to  the  amount  of  ammonia  employed, 
*^^<-l  as  to  the  associated  supply  of  mineral  constituents. 

The  results  of  plot  6,  where  only  50  lbs.  of  ammonia  were 
'Applied  each  year,  and  always  in  conjunction  with  the  mixed 
^^neral  manure,  will  well  illustrate  the  point  in  question, 
^^hilst,  taking  the  average  of  the  12  years,  it  required  4*86  lbs. 
?^  ammonia  in  manure  to  yield  60  lbs.  of  increase  of  corn  and 
^^  proportion  of  straw,  in  the  remarkably  productive  season  of 
1868  it  required  only  2*42  lbs.,  but  in  1853,  7-13  lbs.,  in  1860, 
?'^5  lbs.,  and  in  1852,  12*45  lbs.  The  amount  of  produce  was, 
^'ideed,  lower  in  1853  than  in  1852 ;  but  as  the  deficiency  was 
^^y  much  greater  with  the  mineral  manure  alone  (upon  the 
*^^l\ice  of  which  the  increase   is   calculated)  than  where   the 
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ammonia-salts  were  also  used,  the  amount  reckoned  as  increase 
due  to  the  ammonia  was  by  so  much  the  greater  in  1853,  and 
hence  the  better  result  for  a  given  amount  of  ammonia  in  that 
year  than  in  1852.  1^ 

To  conclude  on  this  point :  Great  as  is  the  difference  of  efloct  |F 
of  a  given  quantity  of  ammonia,  according  to  the  amount  applied 
per  acre,  to  the  mineral  condition  of  the  soil,  and  to  the  aeaiOD, 
still,  when  only  moderate  quantities  were  used,  when  there  wai 
a  sufficient  supply  of  mineral  constituents,  and  taking  the  avenge 
of  many  seasons — that  is,  under  the  conditions  the  most  com- 
parable with  those  of  the  average  of  common  practice — ^the  result 
was,  in  marked  accordance  with  our  early  estimate,  that  almoit 
exactly  5  lbs.  of  ammonia  were  required  to  be  expended  to 
obtain  an  increase  of  1  bushel  of  wheat  grain,  and  its  proportion 
of  straw, 

V.    Concluding  Observations;    showing   the  PbactioaI 
Bearings  of  the  Results. 

Referring  the  reader  to  the  fuller  summaries  already  given,  ^^ 
the  conclusions  arrived  at  in  reference  to  each  separate  bran<^" 
of  the  subject,  it  only  remains,  in  bringing  this  paper  to  a  clo**' 
very  briefly  to  recapitulate  a  few  of  the  most  prominent  fiaCJ* 
elicited,  and  to  show  their  connexion  with,  and  bearing  upo^^ 
the  ordinary  farm  practice  of  this  country. 

1.  On   a   soil    of  not   more   than    average   wheatp-producit^  ^ 
quality,  and  taken  for  experiment  after  a  course  of  5  crops  sin^^*^ 
the  application  of  manure,  wheat  has  been  g^own  successfull^^^' 
without  manure,  and  with  different  descriptions  of  manure,  tC^^ 
20  years  in  succession. 

2.  Without  manure,  the  produce  of  dressed  corn  was,  in  th-  ^ 
first  year,  15  bushels  per  acre;  in  the  last,  17J  bushels;  am^  ' 
taking  the  average  of  the  20  years,  16^  bushels. 

8.  With  farmyard  manure,  applied  every  year,  the  produc^^ 
-as,  in  the  first  year,  20^  bushels ;  in  the  last,  44  bushels;  and  -^ 
m  the  average  of  the  20  years,  32^  l)ushels. 

A,  With   artifi(?ial   manures,  the  highest  produce  was,  in  th^^ 

-  6t  year,  24^  bushels  ;  in  the  last,  56^  bushels ;  and,  taking  thc*^ 
•  verage  of  the  20  years,  35 J  bushels,  or  considerably  more  thari^' 
»^e  average  produce  of  Cjroat  Britain  when  wheat  is  grown  ii^^ 
»^e  ordinary  course  of  agriculture  in  rotaticm ;    and  also  con—'*' 

-xderably  more  than  was  obtained  in  the  same  field  by  an  annual 

-  pplication  of  farmyard  manure. 

^.  Mineral  manures  alone,  though  applied  in  the  soluble  fonn^ 
icreased  the  produce  scarcely  at  all ;  that  is,  they  did  not  enabled 
ho  pin«f  iT>  ^nv  rnn^o-al  'le<?"''*>e  to  assimilate  more  nitrogen  anA 
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surbon  from  atmospheric  sources,  than  when  it  was  grown  on  the 
Tactically  exhausted  unmanured  land. 

6.  Nitrogenous  manures  alone,  increased  the  produce  very 
©nsiderably  for  many  years  in  succession ;  hence,  the  soil  in  its 
iractically  exhausted  condition  was  relatively  much  richer  in 
.vailable  mineral  constituents,  than  in  available  nitrogen. 

7.  The  largest  crops  were  obtained  when  mineral  and  nitro- 
genous manures  were  employed  together ;  and  it  was  by  such 
nixtures,  even  though  they  supplied  no  silica  (nor  carbon),  that 
ie  produce  by  farmyard  manure  was  far  exceeded,  although  the 
latter  supplied,  not  only  both  silica  and  carbon,  but  all  other  con- 
stituents in  larger  quantity  than  they  were  removed  in  the  crops. 

The  question  arises — Will  any  conclusions  drawn  from  these 
results  regarding  the  character  of  the  exhaustion  induced  by  a 
course  of  cropping  in  this  particular  soil,  and  consequently 
regarding  the  description  of  manure  required  before  it  will  again 
produce  full  crops  of  wheat,  be  at  all  applicable  to  any  other  soil, 
)r  to  soils  generally  ? 

•  Baron  Liebig,  although  he  profusely  illustrates  his  own  views  by 
'eference  to  field  experiments,  and  even  to  isolated  results  of  our 
)wn,  if  by  unfair  representation  they  can  be  made  to  serve  his 
mrpose,  and  although  it  is  doubtless  by  the  evidence  of  such 
xperiments  that  he  has  been  led  to  his  present,  and  on  many 
►oints  greatly  amended,  views,  at  the  same  time  denies  the 
tility  of  field  experiments  generally,  and  of  our  own  in  parti- 
ular,  as  a  basis  of  deduction  regarding  even  a  neighbouring 
ield,  and,  still  more,  a  field  in  any  other  locality.  Other  autho- 
ities  look  at  field  experiments  in  a  very  different  light  Only 
.  few  weeks  since,  in  a  lecture  delivered  before  the  members  of 
he  Highland  and  Agricultural  Society  of  Scotland,  at  Stirling, 
^rofessor  Anderson  took  as  his  subject  the  importance  and 
he  best  mode  of  promoting  field  as  well  as  other  experiments 
n  connexion  with  agriculture. 

With  regard  to  the  particular  soil  upon  which  the  experiments 
vhich  form  the  subject  of  this  Report  were  made,  Baron  Liebig, 
iccording  to  the  exigency  of  his  argument,  has  maintained  alter- 
lately  that  it  w«is  so  rich,  and  so  poor,  in  mineral  constituents, 
hat  it  was  utterly  unfit  for  the  purposes  of  our  investigation.  To 
lid  the  judgment  of  those  who  may  wish  to  consider  the  subject 
n  the  spirit  of  candour  proper  to  an  important  practical  and 
icientific  inquiry,  it  may  be  well  to  indicate  how  far  the  results, 
iriefly  stated  above,  are  consistent  with  those  obtained  in  direct 
experiments  in  an  adjoining  field,  and  on  soils  of  very  different 
lescriptions  in  other  localities,  and  also  how  far  they  are  con- 
istent  with  the  common  experience  of  practical  agriculture  in 
ius  country. 
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The  following  Table  (see  page  493)  shows,  side  by  side,  the 
average  annual  produce  obtained,  without  manure,  by  the  "mixed 
mineral  manure"  alone,  by  400  lbs,  ammonia-salts  alone,  and  bj 
the  "mixed  mineral  manure"  and  400  lbs.  ammonia-salts  together-^ 

1.  During  8  years   (185G-63)  in   the  experimental  field  i^ 
which  the  results  recorded  in  this  paper  were  obtained. 

2.  During  the  same  8  years  in  an  adjoining  field,  after  seveT»» 
wheat  crops  had  previously  been  taken  without  manure. 

3.  During  3  years  (1852-54)  at  Holkham,  in  Norfolk,  on  a 
soil  dcscri  1)0(1  as  a  light,  thin,  and  rather  shallow,  brown  saa^" 
loam,  but  resting  upon  an  excellent  marl  containing  a  largC^ 
quantity  of  calcareous  matter,  and  which  had  grown  wheat  in  tbe 
preceding  year  with  the  same  manures,  and  white  turnips  n»^*" 
iiured  with  farmyard  dung  and  guano  (of  which  both  tops  a»^ 
roots  were  removed),  in  the  year  preceding  the  wheat. 

4.  Over  4  years  (1856-59)  at  Rodmersham,  Kent,  on  a  sc^  ^ 
described  as  a  mixed  clay,  upon  a  chalk  subsoil  lying  from  4  *o 
6  f(jet  below  the  surface,  and  which  had  grown — in  1853,  tumi^^s 
manured  with  2  cwts.  of  guano  and  3  cwts.  of  superphosphate  ^* 
lime  per  acre,  the  crop  being  fed  on  the  land ;  in  1854,  barle^^^J 
and  in  1855,  beans  with  stable  dung. 

The  coincidence  of  the  results  obtained  in  the  two  fields     ^ 
llo^hamsted  is  most  striking ;  and  when  the  known  difierences   ^^ 
the  condition  of  the  comparable  plots  in  the  two  cases  are  tak^^** 
into  consideration,  even  the  differences,  such  as  they  are,  oim  ^y 
afford  additional  evidence  of  the  consistency  of  the  indicatioc:^*** 
Thus,  in  Broadbalk  field,  the  mineral  manure  alone  succeed^csd 
heavy  dressings  of  nitrogenous  manure,  whilst  in  the  other  it  d.   ^** 
not ;  and,  accordingly,  there  is  rather  more  produce  in  the  fonm^    ^ 
tliaii  in  the  latter.     Again,  the  ammonia-salts  had,  in  Broadba.^  ^ 
fi(»ld,  been  used  alone  for  several  years  on  the  same  plot  prior        ^ 
the  period  taken  into  the  calculation  ;  and  hence,  with  the  greaC::^' 
exhaustion  of  mineral  constituent    in  its  case,  there  was  rtiAm-^ 
l(»ss  produce.     Tlie  results  witliout  manure,  and  with  the  mix-"^^| 
mineral  manure  and  ammonia-salts  togetlier,  are  so  nearly  identic-^^ 
in  the  two  cases  as  to  call  for  no  remark. 

The  Ilolkham  soil  and  subsoil  were  totally  different  in  charac^^^ 
to  those  at  Rothamsted  ;  the  condition  at  the  commencement         ** 
afl'ected  by  recent  manuring  was  rather  higher,  and  two  of  t^-^f 
seasons  over  which  the  averages  are  taken  were  unfavourable,  a  -^d 
one  very  favourable  for  the  wheat  crop.     With  these  great  difT"^^^' 
(uicrs  of  circumstance  in  almost  every  particular,  we  still  find^      ** 
at  Rothamsted,  very  little  increase  by  mineral  manure  alone,  c^^^ 
siderably  more  by  ammonia-salts  alone,  and  more  still  by  mi»^*" 
mineral  manure  and  ammonia-salts  together. 

The  Rodmersham  soil  and  subsoil  were  more  nearly  alliei  ^^ 
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XXn. — Results  of  Exixjriments  on  the  Growth  of  Wheat  by 
t  Manures,  on  dififerent  Soils,  in  different  Localities,  and  in  different 


AVK&AGE  AKNUAL  RmUL-RJ. 


JOrUBES  APPLIED  E.VCU  YeaB. 


Rotbomsted,  8  Years ; 
1854-61 


I  Broadbalk 
I     Field. 


H006 
Field. 


Holkham,  {  Rodmers- 
Norfolk;   ham,  Kent; 


6  Years, 
1852-64. 


Dressed  Corn,  ixjr  Acre ;  in  Bushels  and  Pecks. 


5d 

neral  Manure,  alone 

-salts,  alone 

aeral  Manure,  and  Ammonia-salts 


16  0 

15  0 

17  3J 

19  0 

16  Q\ 

19  0^ 

23  Of 

26  0\ 

27  0|f 

38  li 

37  li 

32  2^ 

4  Yean, 
185e-59. 


25  2} 

28  2 

31  1} 

33  2 


Weight  jDcr  Bushel  of  Dressed  Com  ;  lbs. 


ed 

ineral  Manure,  alone 

-salts,  alone  . .      

neral  Manure,  and  Ammonia-salts 


57-0 

57-7 

61-3 

58-4 

58-5 

62-1 

56-0 

56-9 

69-6 

58-9 

58-0 

62-4 

59-4 
60-1 
58-5 
57-8 


Total  Corn,  per  Acre;  lbs. 


ed 

ineral  Manure,  alone 

i-salts,  alone 

neral  Manure,  and  Ammonia-salts 


990 

926 

nil 

1192 

987 

1202 

1471 

1618 

1636 

2407 

2295 

2055 

1565 
1760 
1917 
2020 


Straw  (and  Chaff),  jier  Acre  ;  lbs. 


ed 1625 

ineral  Manure,  alone 1804 

.-salts,  alone 2r)36 

neral  Manure,  and  Ammonia-salts  4176 


sr  to  those  of  Rothamsted  ;  but  the  condition  as  affected 
nt  manuring  was  very  much  higher.  In  fact,  the  land, 
om  being  at  \he  commencement  in  a  practically  exhausted 
m  requiring  liberal  manuring,  was  described  as  being 
in  a  well  cultivated  and  fertile  state,  and  prepared  for  the 
top.  The  quantities  of  ammonia  actually  applied  were, 
«,  obviously  very  excessive.  The  result,  under  these  cir- 
ices,  was,  as  might  be  expected,  much  higher  produce 
ZXY.  2  M 
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without  manure,  and  smaller  amounts  of  increase,  especially  of 
corn,  with  the  nitrogenous  manures.  Still,  the  general  character 
of  the  average  results  over  the  four  years,  is  the  same  as  in  the 
other  cases.  There  is  but  a  small  amount  of  increase  by  the 
mixed  mineral  manure  alone,  much  more  by  ammonia-salti 
alone,  and  more  still  by  the  mixed  mineral  manure  and  ammonift- 
salts  together. 

But,  independently  of  the  evidence  of  direct  experiment,  such 
as  is  afforded  in  the  results  above  referred  to,  we  would  here 
reiterate  the  opinion  given  in  substance  in  former  papers,  and 
founded  on  a  very  extensive  acquaintance  with  the  practical 
experience  of  farmers  in  the  use  of  artificial  manures  in  every 
district  of  Great  Britain  for  many  years  past,  that,  in  99  cases 
out  of  100  in  which  wheat  grown  in  the  ordinary  coarse  of 
agriculture  requires  further  manuring,  it  would  be  much  more 
increased  by  the  application  of  nitrogenous  than  of  purely  mineral 
manures ;  in  other  words,  that  in  the  ordinary  course  of  agri- 
culture with  rotation,  as  practised  in  this  country,  the  supply  of 
mineral  constituents  immediately  available  for  the  wheat  crop,  is 
almost  invariably  in  excess  relatively  to  the  immediately  avail- 
able supply  of  nitrogen  from  the  atmosphere,  or  the  accumulated 
stores  within  the  soil  itself.  Furthermore,  with  few  exceptioBi^ 
the  worse  the  so-called  "  condition  "  of  the  land,  that  is,  the  more 
it  is  in  the  agricultural  sense  exhausted,  the  more  striking  would 
be  the  effect  of  exclusively  nitrogenous  compared  with  that  of 
exclusively  mineral  manures,  . 

What,  then,  are  the  common  practices  of  British  agricultnl« 
which  lead  to  this  result  ? 

Let  us  take  as  an  example,  as  we  have  done  before,  the  practice 
of  the  so-called  four  course  rotation — of  roots,  barley,  clover  (f^ 
beans),  and  wheat.     Let  us  further  assume,  for  the  SJike  of  "1^^ 
meat,  that  on  the  average  30  bushels  of  wheat,  35  bushek     ^ 
barley,  and  the  meat  from  the  consumption  of  10  tons  of  swed^^ 
and  clover  equal  to  6000  lbs.  of  clover  hay  (or  1500  lbs.  of  b^^ 
jorn),  are  the  products  sold  from  each  acre  of  the  farm  in  th^^ 
/cars,  and  that  the  straw  of  the  corn  crops,  and  the  excreme^^ 
^oin  the  animals  feeding  on  the  roots  and  the  clover  or  bei»-^ 
TO  retained  on  the  farm  as  manure,  and  returned  periodica---* 
o  the  land.     Confining  attention,  for  the  sake  of  simplicity 
llustration,  to  those  mineral  constituents  which,  so  far  as  exL 
aig  knowledge  goes,  are  the  most  likely  to  become  relativ^^ 
''^ficien*  '^rr  the  majority  of  soils,  it  may  be  estimated  that,  uncr^ 
'   "^  *uise,  the  average  annual  loss  per  acre  by  the  sale 

•     >..tvi  meat,   would  be  of  potass  from  4 J  to  5  lbs.,  of  ph-^ 
••     io  ^ciC  ^j  >in  '    o  8  IK.  nrxA  of  silica  about  3  lbs. 


p^-" 


Qt  sU  practical  men  will  admit  that  the  amounts  of  produoe 
I  asmmed  to  be  exported  from  .  each  acre,  or  equivalent 
ants  in  other  forms,  could  only  be  so  under  one  of  two  cim- 
xia.  Either  the  soil  must  be  naturally  a  very  fertile  one^  or 
produce  must  be  kept  up  by  means  of  purchased  cattle*fiQiod 
rtifidal  manures.  In  the  case  of  a  soil  so  fertile  as  to  have 
ded  for  any  considerable  number  of  years  the  average  produoe 
posed  without  assistance  from  import,  it  may  well  be  qnea- 
ed  whether  it,  with  its  workable  subsoil,  would  not  be  coin- 
nt  to  yield  annually,  by  decomposition,  the  necessary  amoosip 
he  mineral  constituents  mentioned,  and  if  of  them  of  others 
,  for  an  all  but  indefinite  period.  In  the  other  case — that  in 
ch  the  produce  is  kept  up  by  means  of  the  import  of  catdo" 
I  or  artificial  manure,  or  of  part  one  and  part  the  other — ^the 

of  the  constituents  in  question  derived  from  the  soil  itself 
,  of  course,  be  by  so  much  less  than  the  amounts  assumed 
ve,  and  that  of  others  will  be  also  reduced.  There  can  indeed 
itde  doubt  that,  in  actual  practice,  the  loss  to  the  soU  itself 
the  sale  of  com  and  meat,  is  generally  more  nearly  one-*hali^ 

firequently  less  than  one-half,  of  the  above  assumed  amounts 
he  constituents  mentioned ;  and  that  of  others  will  be  less 
Mdingly. 

o  far  as  the  purchase  of  food  for  stock  was  relied  upon,  no 
ction  could  well  be  made  from  the  current  supplies  in  the 
ket,  that  would  not  bring  upon  the  farm  more  of  the  mineral 
stituents  than  the  increase  of  produce  due  to  the  manure 
dned  from  it  would  remove  from  the  land  in  the  form  of  com 

meat  In  fact,  to  increase  the  sales  of  corn  and  meat  by  the 
lort  of  cattle-food  as  generally  practised,  is  to  increase,  and 

to  diminish,  the  amount  of  available  mineral  constituents 
iiin  the  soil.  If,  on  the  other  hand,  the  produce  were  kept  up 
means  of  artificial  manures,  the  rules  of  selection  among  intei- 
;nt  practical  men  are  such,  that  almost  invariably  much  more 
>hosphoric  acid  at  any  rate,  would  be  brought  upon  the  land, 
a  would  be  removed  from  it  in  the  increase  of  com  and  meat 
t  to  the  use  of  the  imported  manures. 

n  the  case  supposed  without  import,  it  is  probable  that,  in  the 
jority  of  instances,  phosphoric  acid  would  be  the  most  liable  to 
ome  deficient  in  relation  to  other  constituents.  The  sources 
phosphoric  acid  developed  in  recent  years,  promise,  however^ 
lOBwer  to  any  demand  that  seems  likely  to  be  made  upon  them 
mnedy  such  exhaustion  of  it  as  the  present  agricultural  prac- 
ip  of  the  country  induce. 

b  llie  case  of  imports,  on  the  other  hand,  especially  where 
1  chiefly  of  the  current  artificial  manures  ntber  than 

2  M  2. 
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of  cattle-foods,  potass  would  be  the  most  likely  to  becoi 
cient.  The  sources  of  potass  in  the  market  are,  indeed,  nc 
and  its  price  is  high.  Still,  it  would  be  a  very  ecoi 
manure  if  it  increased  the  immediate  produce  by  an  amoi 
taining  anything  like  the  proportion  of  that  supplied,  vt 
obtained  in  the  case  of  nitrogen  when  nitrogenous  mam 
employed.  But  current  practices  have  certainly  not  ye 
reduced  the  relative  supply  of  potass  in  our  soils  as  tc 
the  application  of  direct  potass-manures  to  the  wheat 
all  profitable  to  the  farmer.  The  results  detailed 
paper  clearly  show,  however,  that  salts  of  potass  are  < 
enough  on  the  growth  of  wheat  when  the  immediate! 
able  supply  within  the  soil  is  really  unduly  exhausted  re 
to  that  of  other  mineral  constituents,  provided  only  th; 
be  no  deficiency  of  available  nitrogen.  In  the  case  o 
minous  crops,  indeed,  potass-manures  will  frequently 
increase  the  amount  of  nitrogen  assimilated  over  a  gi\ 
without  any  direct  supply  of  the  latter  by  manure.  And 
it  happen  that  our  modern  system  of  town  drainage  sho 
to  such  an  exhaustion  of  our  arable  lands  of  their  due 
tion  of  available  potass,  that  potass-manures  from  withou 
become  really  effective,  there  can  be  little  doubt  that  a  s 
economical  source  of  supply  would  soon  supervene  on 
demand. 

There  is,  of  course,  no  question,  that  if  the  manurial 
tuents  resulting  from  the  consumption  of  the  com  and  m 
into  our  towns  could  be  returned  to  the  land  whence  the 
its  produce  would  be  considerably  increased ;  for  v 
mineral  constituents  there  would  always  be  associated  e 
in  amount  which  would  serve  to  render  effective  a  cons 

Portion  of  all,  if  not  the  whole  of  some,  of  those  constitue 
owever,  human  excretal  matters  continue  to  be  dilut 

water  to  the  extent  recognised  by  the  growing  system  c 
lefecation,  and  if  dilute  liquid  sewage  cannot  be  distril 

small  quantities  over  large  areas  at  a  much  lower  cos 
armor  than  has  yet  been  proposed,  there  is  little  hope 

Tianurial  constituents  derived  from  the  human  food  sent 
owns  can  be  re-distributed  over  the  area  from  which  the 

Indeed,  having  regard  to  the  inapplicability  of  dilute 
"*wage  to  arable  land,  except  in  small  quantities  and  at 
''  seasons,  and  to  the  assumed  cost  of  distribution,  it 
Mobable  that  the  most  profitr*ble  mode  of  utilisation  of 
"'11  be,  to  limit  the  area  by  applying  the  greater  part,  ii 
aol(?,  to  permanent  or  other  grasses,  laid  down  to  take  it 
-•mrl.  tr"«**i"gr  innJnly  to  ♦hc  periodically  broken  up  rye-gn 
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and  to  the  application  to  arable  land  of  tlie  solid  manure  result- 
ing^ from  the  consumption  of  the  sewaged  grass,  for  obtaining 
other  produce  than  milk  and  meat  by  means  of  sewage. 

In  the  illustrations  given  above,  therefore,  it  is  sought  to  convey 
an  approximate  idea,  on  the  one  hand  of  the  utmost  extent,  and 
on  the  other  of  the  probable  limit,  of  the  loss  to  which  our  arable 
toils  are  subject  by  the  sale- of  corn  and  meat,  supposing  the 
mineral  constituents  be  not  returned  to  the  land  whence  they 
came.  Confining  attention  to  this  object,  we  necessarily  leave 
out  of  view  the  cases  in  which  roots,  hay,  or  straw,  are  largely 
told,  for,  in  such,  compensation  is  generally  made  by  the  return 
to  the  land  of  town  manures  of  some  kind.  If  this  be  not  done 
the  loss  of  mineral  constituents  will,  of  course,  be  very  con- 
tiderable. 

In  view  of  the  facts  above  adduced,  we  think  it  may  safely 
he  concluded,  that  the  modern  practices  of  this  country,  taken  as 
a  whole,  do  not  tend  to  the  injurious  exhaustion  of  the  mineral 
constituents  in  anything  like  the  degree  that  has  been  assumed 
hy  some.  Further  than  this,  we  think  the  evidence  is  more 
^  favour  of  the  supposition  that,  in  a  great  majority  of  our 
«oils,  they  are,  by  the  combined  aid  of  progressive  liberation, 
and  of  restoration  from  without,  becoming,  in  the  course  of 
cultivation,  richer  rather  than  poorer  in  immediately  available 
nuneral  constituents  relatively  to  immediately  available  nitrogen. 
So  far  as  this  is  attained  at  the  expense  of  the  constituents  of  the 
^il  itself,  there  is,  of  course,  the  less  to  fall  back  upon  within  a 
given  depth  from  the  surface.  But,  it  surely  cannot  be  denied, 
|hat  if  there  really  is  an  annual  liberation  of  mineral  constituents 
^^  available  form  for  the  growth  of  plants,  at  least  a  portion  of 
"lis  may,  with  propriety,  be  sold  off  the  farm  for  good  and  all. 

The  exact  amount  of  annual  loss  of  mineral  constituents  which 
^^y  soil,  with  its  workable  subsoil,  can  permanently  support 
Without  injury,  cannot,  indeed,  be  proved.  But  such  evidence 
^s  is  at  command  goes  to  show,  that,  under  the  conditions  at 
present  existing,  the  nature  and  extent  of  the  loss  to  which  our 
^ils  are  subject  are  such,  that  the  majority  are  deficient  of  avail- 
able nitrogen  rather  than  of  available  mineral  constituents,  so 
^*r  as  the  requirements  for  full  crops  of  the  cereal  grains  are 
concerned. 

Insisting  strongly,  then,  as  wc  have  always  done,  upon  the 
absolute  necessity  of  a  full  supply  of  available  mineral  con- 
*^*tuents  within  the  soil,  relatively  to  that  of  nitrogen,  we  still 
*^lieve  that,  in  the  actually  existing  conditions  of  British  agri- 
culture, it  is  not  they,  but  the  available  nitrogen,  that  is  generally 
*^Ond  to  1)0  relatively  deficient. 

What  then,  are  the  sources  of  available  nitrogen  within  the 
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soil,  to  which  tho  farmer  must  look  for  the  production  of  good 
crops  of  wheat  ? 

In  former  papers  in  this  Journal,  we  have  pointed  out  that  his 
chief  means  to  this  end  was  the  adoption  of  a  suitable  rotation  of 
crops — alternating  with  his  corn  the  so-called  "  green,"  "  fallow " 
or  "  fodder  "  crops,  an  important  office  of  which  it  is  to  collect 
from  natural  sources,  or  to  conservfe  on  the  farm  in  the  form  of 
manure,    available   nitrogen    for   the    increased    growth   of  the 
saleable  cereal  grains.      We  have  further  maintained  that,  as 
either  by  bare  fallow,  or  a  rotation  of  crops,  with  the  consump- 
tion of  the  fallow  crops  and  the  retention  of  the  straw  on  the  farm, 
the  accumulation  of  available  mineral  constituents  will  generally 
be   in  excess  of  the  available  nitrogen,  it  is  the  amount  of  the 
latter,  rather  than  of  the  former,  that  will  be  the  measure  of  the 
increased  produce  obtained  by  such  means. 

Baron  Liebig's  former  views  of  the  means  by  which  our  cereal 
crops  were  to  be  increased  were,  however,  directly  opposed  to  those 
here  stated.  He  assumed  that  fertility  was  quite  independent  of  the 
ammonia  conveyed  to  the  soil ;  that  if  only  the  necessary  mineral 
constituents  were  supplied  in  sufficient  quantity  and  in  available 
form,  our  cultivated  plants.  Graminaceous  as  well  as  Leguminous, 
would  derive  sufficient  ammonia  from  the  atmosphere ;  that  the 
presence  of  ammonia  in  our  manures  was  immaterial ;  indeed, 
that  the  entire  future  prospects  of  agriculture  depended  upon  our 
being  able  to  dispense  with  ammonia  in  our  manures,  tnerefore 
with  animal  manures,  and  hence  with  the  bulky  farmyard 
manure,  and  substitute  for  it  artificial  preparations. 

Baron  Liebig  now  fully  admitting  the  inefficacy  of  the  wheat- 
manure  devised  by  himself,  attributes  its  failure  to  the  condition 
of  insqlubility  in  which  the  mineral  constituents  were  provided 
in  it ;  and  having  formerly  treated  the  investigations  of  Professor 
Way  on  the  properties  of  soils  with  much  ridicule,  he  now  passes 
a  well  merited  eulogium  on  the  important  experiments  and  dis- 
coveries of  that  gentleman  and  Mr.  H.  S.  Thompson,  and  alleges, 
that  since  it  has  been  shown  that  certain  soluble  mineral  sub- 
stances become  sufficiently  insoluble  when  supplied  to  the  soil,  the 
want  of  the  anticipated  effect  of  his  manures  is  completely  explained. 
It  is  obvious,  however,  that  those  discoveries  afford  no  explanation 
whatever  of  that  failure ;  for  if  insolubility  were  the  only  bar  to 
efficiency,  tlie  same  constituents  supplied  in  the  soluble  form 
should  have  the  ofifect  which  Liebig's  wheat  manure  was  designed 
to  produce.  They  should,  in  fact,  enable  the  wheat-plant  to 
assimilate  sufficient  nitrogen  from  the  atmosphere  for  large  crops. 
But  the  results  of  direct  experiment  recorded  in  this  and  former 
paj)ers,  as  well  as  the  common  experience  of  this  country  show, 
that  those  soluble  mineral  manures  which  are  effective  enough 


Bepcrt  of  Experiments  on  the  Growth  of  Wheat,      '  499 

^uen  available  nitrogen  is  supplied  within  the  soil,  are  entirely 
^^vailing  to  yield  any  more  than  a  very  immaterial  amount  of 
^Crease  in  the  absence  of  such  supply.* 

Very  inconsistently,  however,  with  the  supposition  that  want 
^f  solubility  was  the  defect  of  his  mineral  manure.  Baron  Liebig 
^w  maintains  that  progress  in  agriculture  depends,  not  as  before 
on  being  able  to  dispense  with  a  rotation  of  crops,  with  nitro- 
genous manures  in  general,  and  with  farmyard  manure  in  par- 
ticular, and  to  substitute  it  by  artificial  preparations,  but  upon  a 
proper  rotation  of  crops,  the  successful  growth  of  fodder  plants, 
the  use  of  farmyard  manure,  and  the  accumulation  of  nitrogenous 
food  within  the  soil,  so  very  important  for  the  perfect  growth 
of  the  cereals. 

Whilst  thus  adopting  the  views  which  we  have  maintained 
in  opposition  to  his  own  for  so  many  years  past,  and  have 
supported  by  much  experimental  and  other  evidence  in  the 
pages  of  this  Journal,  he  seeks  to  convey  the  impression  to  his 
readers  that  we  have  in  reality  advocated  directly  contrary 
opinions — that,  in  fact,  in  insisting  upon  the  necessity  of  an 
accumulation  of  available  nitrogen  within  the  soil  for  the  increased 
growth  of  the  cereals,  we  assume  that  the  chief  source  of  that 
accumulation  should  be  ammonia  purchased  from  without.  In 
illustration  of  the  hopelessness  of  improvement  in  agriculture 
under  such  conditions,  he  points  out  how  very  inadequate  are 
the  supplies  of  nitrogen  in  the  form  of  purchased  manure  from 
without  to  any  largely  increased  growUi  of  corn ;  a  view  in 
which  we  need  hardly  say  we  fully  concur. 

No  doubt  the  supply  of  ammonia,  or  nitrogen  in  some  other 
form,  from  without,  limited  as  it  is,  is  a  very  important  adjunct 
to  that  accumulated  for  the  growth  of  the  saleable  cereal  grains 
by  means  of  rotation,  and  its  associated  practices.     But  we  have 

*  Notwithstanding  Baron  Liebig's  former  ridicule  of  Professor  Way's  experi- 
ments, and  his  subsequent  acknowledgment  of  the  importance  of  his  results  only 
after  it  was  generally  admitted,  and  when  it  was  found  that  they  were  essential 
as  the  basis  of  new  views  of  his  own,  and  that  they  served  him  to  explain  his 
previous  error  (in  a  manner,  however,  which  is  seen  to  be  quite  untenable),  the 
following  are  the  terras  in  which  that  acknowledgment  is  spoken  of  by  Professor 
Hofmaun  in  his  capacity  of  International  Reporter : — 

"  The  correction  of  his  error  by  Way,  Liebig  frankly  and  unhesitatingly 
accepte<l.  Ilis  genius  instantly  appreciated  the  value  of  the  English  chemists 
observation  ;  and  shed  upon  it  so  bright  a  light  as  may  be  said  to  have  doubled  its 
importance.  Liebig,  in  fact,  studied  the  new  truth  in  all  its  bearings,  supplied  its 
most  generally  received  interpretation,  displayed  its  oiomentous  consequences, 
elevated  it  to  the  rank  of  a  law  of  nature,  and  embodied  this  law  as  one  of  the 
comer-stones  of  his  great  edifice." 

"  Probably,  in  all  Liebig's  illustrious  career,  no  incident  bears  higher  testimony 
than  this  to  the  vigour  and  fertility  of  his  intellect,  to  his  undeviating  candoar, 
and  to  his  disinterested  solicitude,  on  all  occasions,  for  truth  and  truth  alone." 
(Report  of  International  Exhibition  of  1862,  p.  167.) 
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long  ago  expressed  our  conviction  that  if  the  supplies  of  ammonia 
were  much  increased,  the  available  mineral  constituents  of  our 
soils  would  in  their  turn  become  relatively  deficient 

It  is  one  thing  to  maintain,  as  we  do,  that  under  the  existing 
conditions  of*  agriculture  in  this  country,  the  nitrogen  in  mannni 
has  justly  a  preponderating  value  attributed  to  it,  and  quite 
another  to  advocate  as  we  do  not,  and  never  have  done,  tbat 
nitrogenous  manures  alone  should  be  obtained  from  without 
Nor  is  it  the  practice  of  intelligent  farmers  so  to  make  use  of  the 
nitrogenous  manures  in  the  market  Those  which  the  moit 
nearly  approach  the  character  of  purely  nitrogenous  manuiei, 
such  as  ammonia-salts  and  nitrate  of  soda,  are  rarely  even  for  a 
single  crop  used  alone,  and  never  so  by  any  farmer  of  moderate 
intelligence,  unless — to  say  nothing  of  the  periodical  supplies  of 
the  home  manures,  perhaps  enriched  by  the  consumption  on  the 
farm  of  purchased  food  for  stock — he  applies  specially  phosphatic 
manure  to  some  other  crop  in  his  course. 

The  objection  that  has  been  raised  against  the  practice  of 
purchasing  food  for  stock,  that  that  which  is  a  gain  of  constituents 
to  the  purchaser  is  in  the  same  degree  a  loss  to  the  seller,  surely  iw 
these  days  of  growing  intelligence,  and  of  extension  of  commerciBl 
freedom  and  interchange  of  commodities  throughout  the  world* 
hardly  requires  serious  consideration.     The  producers  in  thickly 
populated  districts  will  reap  the  just  reward  of  their  folly  iftb*^? 
dispose,  without  due  compensation,  of  products  which  the  requi^^ 
ments  of  their  own  markets,  or  of  their  own  soils,  render  it  ^^\ 
sirable  that  they  should  keep  at  home.     But,  if  countries  thi^^ 
populated  in  relation  to  the  area,  and  to  the  capabilities  of  ^^ 
soils  and  climates  with  which  they  have  to  deal,  should  not  sup^^ 
the  wants  of  those  more  densely  peopled,  in  exchange  for  so-  ^ 
commodities  as  they  may  need  and .  their   customers   may 
able  to  supply,  because  in  so  doing  they  would  dispose  of  a  porti   ^ 
of  the  mineral  constituents  annually  liberated  within  their  soL- 
the  sooner  this  chemical  principle  of  protection  is  understood  9::^ 
acted  ujx)n,  and  the  sooner  the  commercial  system  of  the  world 
abandoned,  and  we  make  up  our  minds  to  be  satisfied  with  th^ 

vliich  is  produced  at  our  own  doors,  the  better  we  suppose  w    -^ 
*t  be.     For  our  own  part,  we  are  disposed  to  entertain  some  trt-^ 

ind  confidence  that  the  laws  of  supply  and  demand,  if  left  x^^ 

ettercd  by  artificial  restrictions,  will  in  this,  as  in  other  matte  ^ 
<o   regulate  production  as  may  best  contribute  to  the  wants 
mnnkind  at  large. 

'\iking,  however,  the  conditions  of  our  agriculture  as  th  ^ 
-Jly  exist,  and  not  anticipating  a  revolution  in  the  sense  j»-^ 

u|,posed.    we  are  dis])ose(l  to  consider  that  the  relation  of  t-^ 
ir)t-ijo.     .      w^fj^cc,  and  r»f]i«r  mi^er""!  constituents,  to  those 


Report  of  Experiments  on  t/ie  Groioth  of  Wheat.  501 

phosphoric  acid  and  nitrogen  in  the  market  and  available  from 
other  sources,  is  such,  that  there  is  not  much  danger,  except  in 
isolated  cases,  of  an  excess  of  nitrogenous  manure  from  without 
injuriously  deranging  that  Ixilance  of  constituents  within  the  soil 
which  it  is  essential  to  keep  up,  if  not  only  full,  but  healthy, 
crops  are  to  be  produced.  At  present,  at  any  rate,  the  produce 
per  acre  over  the  country  at  large  is  annually  increasing  rather 
than  diminishing.  The  probability  is,  indeed,  that  any  growing 
derangement  in  the  composition  of  our  soils  will  show  itself 
in  increasing  tendency  to  abnormal  growth,  or  disease  of  various 
kinds,  rather  than  in  gradual  diminution  of  at  the  same  time 
healthy  crops.  There  is,  however,  as  yet,  so  far  as  we  are  aware, 
no  well-established  evidence  showing  any  clear  connexion  between 
the  essential  conditions  of  our  modem  system  of  cultivation, 
manuring,  and  cropping,  on  the  one  hand,  and  the  prevalence  of 
particular  forms  of  faulty  growth  on  the  other. 

Indeed,  on  many  of  our  heavier  soils,  and  even  on  lighter  ones 
if  purchased  cattle-food  be  liberally  employed,  corn  crops  may 
be  gprown  more  frequently  than  is  consistent  with  what  have 
generally  been  considered  the  established  rules  of  good  farming, 
Dot  only  without  injury  to  the  soil,  but  with  pecuniary  benefit 
to  the  producer.  On  heavy  soils  barley  of  better  quality  may  be 
obtained  after  wheat  than  after  a  root-crop.  But  when  corn  is 
taken  after  corn,  great  attention  should  be  paid  to  the  cleaning 
of  the  land,  and  manure  should  be  liberally  applied.  When 
wheat  follows  another  corn-crop,  not  less  than  50  to  60  lbs.  of 
ammonia  (or  its  equivalent  of  nitrogen  in  some  other  form)  should 
be  applied  per  acre,  and  when  barley  or  oats  follow  a  corn-crop, 
from  40  to  50  lbs.  The  quantity  of  phosphate  employed  with 
the  ammonia  should  be  greater  for  spring  than  for  autumn  sown 
corn-crops.  The  manures  should  be  applied  at  the  time  of  sowing 
the  seed. 
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7. — Mr.  J.  B.   Lawes  and  the  Mineral    Theory. 
By  Baron  Liebig. 

In  the  last  number  of  the  *  Journal  of  the  Royal  Agricultnnl 
Society  of  England,'  published  in  1863,  there  is  a  paper  by  Meisn. 
Lawes  and  Gilbert,  in  which  old  charges  against  me,  personal  and 
others,  are  revived  ;  and  as  they  have  sent  an  extract  from  that 
paper  to  all  the  Universities,  Agricultural  Colleges,  and  JoumaU 
in  Germany,  as  well  as  duplicates  to  myself,  it  is  evident  tha* 
they  attach  a  great  value  to  their  statements,  and  in  order  to  %i^^ 
others  the  means  of  judging  them  correctly,  I  think  it  advisable 
to  answer  them. 

In  my  '  Principles  of  Agricultural  Chemistry  '  (p.  90,  1855)9  ^ 
had  called  Messrs.  Lawes  and  Gilbert's  attention  to  the  fact  tl>*^ 
their    experiments    included    the    proof  that   farmyard-manU-*^ 
(organic  manure)  could  be  entirely  replaced  by  mitieral  manti-^ 
(for  sulphate  of  ammonia  and  sal  ammoniac  are  mineral) ;  aim^* 
therefore,  so  far  from  refuting  my  doctrine,  they  had  really 
stantiated  it.     To  this  they  replied  that  ammoniacai  salts 
to  the  class  of  organic  manure  ;  that  I  had  always  considered  th^  '^^ 
as  such ;  and  that  in  falling  back  on  the  strictly  scientific  meifc-^*'' 
ing  of   the    terms   mineral  and   inorganic^  I   was    begging  t^^^ 
Cjucstion ;  was  trying  by  a  manosuvre  or  ruse  to  give  a  new  d^  '^^ 
nition  to  my  mineral  theory,  or  rather  to  substitute  for  it  anod^-^ 
which  was  not  my  own.     Although  I  tried  to  convince  them  ^^^ 
a  paper  printed  in  the  *  Journal  of  the  Royal  Agricultural  Soci^  *'^ 
of  England  '  (1856),  that  I  never  had  considered  ammoniacai  sa-^^ 
an  orr/anic  manure,  they  return  to  their  accusations  now,  a^^^ 
endeavour  to  support  them  by  quoting  the  following  passages      ^^ 
my  works  : — 

**  1)11 1  tlio  wciglit  or  aniouiii  of  tlio  crops  is  in  ])roix)rtion  to  the  quantity^ 
fo(.Ml  (.f  l)()th  kimls,  (itniosphcric  and  miin  ral^  which  is  present  in  the  soil^         -^ 
conveytd  to  it  in  tlio  same  time.     I*y  njanuriuii;  "witli  (tmmoniaxial  mJU  a  ^^^  ^ 
ricli  ill  available  7/<///r/*«/ constituents  the  crops  are  aup;niented  in  the  sa^^^  . 
Av.iy  as  they  wuiild  liavc  been  if  we  bad  increased  the  pruix)rtion  of  a'/wmoniVr'-     * 
llu!  air." — Prinrij)lrs,  j)p.  77-8  (1855).  ^^ 

"  Tlie  iiiinrral  constituents  act,  as  is  shown  by  the  pnHluceof  the  unmanu*^^^ 
hind,  without  any  artificial  su])ply  o{  ammonia.  -g-^C 

"  'J'ho  aiiit/Krnia  increas(?s  the  produce  only  if  the  mineral  constituents      • 
present  in  the  soil  in  due  (piantity,  and  in  an  available  form. 

"  Atniiionia  is  without  effect  if  the  mimral  constituents  arc  wanting.     Or'^ 
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itly,  the  action  of  ammonia  is  limited  to  the  acceleration  of  the  action  of 
ineral  oonstitnents  in  a  given  time.** — Principhs,  pp.  86-7  (1856). 

the  other  is  the  action  of  sulphate  of  ammonia  as  a  solvent 

Ttain  important  mineral  constituents  of  the  soil." — 76.,  p.  99  (1856). 
immonia,  when  used  as  a  manure  alone,  and  when  there  is  a  want  of 
ml  constituents  in  the  soil,  is  like  the  spirits  which  the  labourer  takes  in 

•  to  increase  his  available  labour,  power,  or  imagination ;  and,  like  that 
ulant,  its  action,  in  this  case,  is  followed  by  a  corresponding  exhaustion." 
».,  p.  lOG  (1855). 

A  fertile  soil  must  contain  in  sufficient  quantity,  and  in  a  form  adapted 

assimilation,  all  the  inorganic  materials  indispensable  for  the  growth  of 

ts. 

A  field  artificially  prepared  for  culture  contains  a  certain  amount  of  these 

'edientSj  and  also  of  ammoniacal  salts  and  decaying  vegetable  matter,"-^ 

rth  edition,  p.  169. 

tis  scarcely  necessary  to  multiply  these  citations,  as  the  mean- 
of  them  is  nearly  the  same. 

lie  conclusion  which  is  drawn  by  Mr.  Lawes  from  these  pas- 
?s  is  the  following : — 

Phese  sentences  will  be  sufficient  to  show  whether  or  notLiebig  is  justified 
3w  attempting  to  fall  back,  in  agricultural  discussions,  upon  the  more 
tly  scientific  meaning  of  the  terms  *  mineral '  and  *  inorganic,'  so  as  to 
ide  within  them  *  ammonia,'  *  ammoniacal  salts,'  *  atmospheric  constitu- 

*  &C.,  and  thus  to  give  a  new  definition  to  his  mineral  theory,  or  rather 
litute  at  this  date  for  his  own  theory,  which  has  proved  to  be  erroneous, 
ler  not  his  own.'* 

:  is  quite  true  that  I  have  contrasted  ammonia  with  mineral 
Jtances  ;  but  the  meaning  of  these  passages  must  be  obvious 
ny  candid  reader  of  my  works.     I  said  (4th  edition,  p.  59) — 

No  conclusion  can  have  a  Ixjtter  foundation  than  this — that  it  is  the  am^ 
'a  of  (he  atmosphere  which  furnishes  nitrogen  to  plants," 

1  my  '  Principles  of  Agricultural  Chemistry/  from  which  the 
passages  quoted  by  Lawes  are  taken,  I  said  : — 

A.II  these  substances  (iibospboric,  sulphuric,  silicic,  and  the  alcalic,  lime, 
lesia,  iron,  &c.),('re  included  in  thefena  minendfood  of  plants.  Carbonic 
and  ammoni'i  arc  the  atiiiosph-ricfuoil  of  vegetables."  (p.  24.) 

n  my  book  I  had  to  exj)lain  the  relation  of  the  atmosphere  to 
soil  in  the  growth  of  plants,  and  to  distinguish  the  elements 
lished  by  the  air  and  those  by  the  soil,  and  to  avoid,  by  con- 
ting  them,  a  long  tedious  enumeration  of  each  of  these  elements, 
ch  all  had  been  stated  as  iiiorcjanic,  I  divided  them  into  two 
jses — atmosjdien'c  and  mi  tier  aL 

must  admit  that  some  scientific  education  is  required  for  a 
1  to  understand  that  the  word  atmospheric^  designating  cjaseous 
^pounds,  like  the  word  .^a// (for  ammoniacal  salts),  in  whatever 
Election  they  may  be  used,  entirely  exclude  the  idea  of  organic, 
speak  frecjucntly  of  salts  of  organic  acids  (acids  derived  from 
**Uc  compounds),   but  a  salt   itself  is  never  called  organic, 
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because  it  is  exactly  the  opposite  of  organic.  As  to  the  term 
mineral  constituents^  I  showed  in  the  8th  chapter  of  my  book  that 
the  constituents  of  aslies  are  originally  constituents  of  minerals — 
thus,  potash,  a  constituent  of  feldspar ;  phosphoric  acid,  a  consti- 
tuent of  apatite,  &c. — (See  also  chap.  9,  on  formation  of  arable 
soil,  and  chap.  12,  on  fallow.) 

From  this  it  will  be  understood  why  I  used  the  word  mineral 
constituent  to  designate  the  constituents  of  ashes,  sometimes  of 
soils,  but  never  for  ammonia. 

Ammonia  is  a  constituent  of  the  atmosphere,  but  is  never  a 
constituent  of  any  mineral :  it  is  mineral  arid  inorganic^  but  not  a 
mineral  constituent. 

For  a  man  not  versed  in  scientific  language,  there  is  some 
ambiguity  in  the  word  mineral — at  least  in  Germany  we  say  suU 
phate  of  ammonia  is  mineral  (in  its  origin),  and  the  mineralogists 
say  sulphate  of  ammonia  is  not  a  mineral  (species)  ;  but  this  has 
nothing  to  do  with  Lawes  and  Gilbert's  accusations. 

Although  the  word  organic  does  not  occur  in  any  of  the 
sentences  quoted  from  my  works,  and  is  never  associated  with 
ammonia,  although  I  distinctly  stated  that  the  opposite  of  mineral 
constituents  was  aimosphericy  they  affirm  that  by  atmospheric  I 
understood  organic  constituents.  Their  mode  of  arguing  is  most 
simple.  They  take  any  passage  out  of  my  book,  twist  their  own 
erroneous  idea  into  it,  and  then  assert  that,  by  contrasting  am- 
monia with  mineral  constituents,  I  had  regarded  it  as  an  organic 
manure. 

The  origin  of  Messrs.  Lawes  and  Gilbert's  statements  can 
scarcely  be  understood  without  referring  to  a  definition  of  manure 
which  Mr.  Lawes  gave  in  1847,  and  which  he  is  pleased  to  call 
his  theory.  It  is  the  following  ('  Journal  of  the  Royal  Agricul- 
tural Society  of  England,'  vol.  viii.  p.  240)  : —  I 

"1  Kow  COME  TO  THE  ACTION  OF  manures,  WHICH  are  generally  divided  into 
two  classes — organic  and  inorganic.     Although  this  distinction  is  by  no 

WEANS   8ATI8FACT0BY,  I   SHALL  ADOPT  IT  AS  BEING  GENEBALLY  UNDEB8T00D. 

Organic  manures  arc  those  which  are  capable  of  yielding  to  the  plant,  by 
decomposition  or  otherwise,  obganic  matteb— carbon,  hydrogen,  oxygen,  and 
nitrogen — constituents  which  uncultivated  plants  dekive  originally 
FROM  the  atmosphere.  Inorganic  manures  are  those  substances  which  con- 
tain the  mincml  ingredients,  of  which  the  ash  of  plants  is  found  to  consist." 

Before  I  enter  on  any  discussion  of  this  definition  or  theory, 
i  must  beg  to  recal  the  views  on  the  food  of  plants,  which  I  pub- 
■'«hed  in  the  year  1840.     They  are  contained  in  the  following 

••  ine  elements  of  nourishment  of  all  green  plants  are  inorganic  or  mineral 
)stances. 
«Ti,^  i^iont  livr»a  o'^    ^<irbonic  acid,  ar""i'^"^'a,  water,  phosphoric  acid,  sul- 
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phuric  acid,  lime,  magnesia,. potash,  iron;  and  many,  too,  require  common 

As  I  did  not  admit  the  existence  of  organic  food,  my  theory 
was  called  mineral  theory.  This  name  was  correct,  inasmuch  as 
it  was  directly  opposite  to  another  theory,  which  prevailed  before 
1840. 

According  to  De  Saussure,  Sprengel,  Thaer,  &c.,  there  were 
two  different  laws  of  nourishment,  and  iioo  kinds  of  manure,  organic 
and  inorganic. 

**  Uncultivated  plants,*  says  De  Saussure,  **  receive  tbeir  combustible  elements 
from  the  air,  their  carbon  from  carbonic  acid ;  but  the  products  generated  from 
this  kind  of  food  possess  no  value  for  agricultural  pur^wses.  The  normal 
development  of  cuUCmted  plants,  on  the  other  hand,  and  the  amoimt  of  pro- 
duce of  arable  fields,  depends  on  organic  matter  in  the  soil,  on  residues  of 
fermentation,  and  decay  of  animal  and  vegetable  matter  *\ 

**  Fertile  soils  contain  a  mixture  of  these  remains,  and  their  absorption  by 
tbo  roots  is  a  j^werful  assistance  to  the  food  which  is  contributed  by  the  air 
and  water." 

"  Plants  receive  their  nitrogen  almost  entirely  by  the  absorption  of  the 
soluble  organic  substances/ 

"  Mineral  substances,  marl,  gypsum,  clay,  lime,  favour  the  growth  of  plants, 
but  take  no  part  in  nourishment." — (See  *  Bibliothcque  UnivenscUe,'  t.  3,  p.  430  ; 
•  Ami.  of  Chemistry,'  t.  42,  p.  235.) 

This  view,  it  will  be  seen,  is  diametrically  opposed  to  my 
theory,  inasmuch  as  De  Saussure  maintained  the  necessity  of 
organic  food  for  cultivated  plants,  and  I  denied  it  altogether. 

,At  first  sight  the  so-called  theory  of  Lawes,  or  his  definition  of 
manure,  would  seem  exactly  identical  with  that  of  De  Saussure. 
Mr.  Lawes  assumes  the  existence  of  different  laws  for  cultivated 
and  uncultivated  plants,  and  of  two  classes  of  manure,  organic  and 
inorganic^  just  as  De  Saussure  and  Sprengel  maintained ;  Mr. 
Lawes  does  not  claim  this  theory  as  his  own,  but  states  that  it 
was  generally  understood,  though  by  no  means  satisfactory. 

There  are,  however,  two  essential  differences  between  Mr. 
Lawes's  so-called  theory  and  that  of  De  Saussure.  First,  that 
^Ir.  Lawes  admits  the  existence  of  inorganic  food  or  manure^ 
consisting  of  the  substances  contained  in  the  ashes  of  plants. 
The  second,  that  Mr.  Lawes  applied  the  name  of  organic  manure 
to  something  very  different  from  what  De  Saussure  meant.  For 
the  first,  De  Saussure  knew  nothing  of  the  fact  that  the  ashes  of 
plants  were  nutritive  elements ;  for  he  maintained  that  they  (for 
instance,  potash,  lime,  magnesia),  were  variable  ingredients, 
changing  with  the  geological  formation  and  character  of  soils. 
I  think  no  one  can  deny  that  I  was  the  first  to  point  out  tliat  the 
elements  of  the  ashes  were  really  food  of  plants,  and  Mr.  Lawes 
has  most  certainly  no  claim  to  this  essential  part  of  my  theory. 
,     As  to  the    second,   by  organic  manure   De  Saussure  meant 
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genuine  organic  matter.  Mr.  Lawes,  however,  has  not  the  slight- 
est desire  to  prove  that  the  vegetable  mould  of  Sprengel,  or  the 
organic  extracts  of  De  Saussure,  are  necessary  ingredients  of  an 
efficient  manure.  On  the  contrary,  all  his  experiments  tend  to 
prove  that  these  substances,  which  cannot  be  produced  in  a  ma- 
nufactory, are  not  necessary.  What  then  does  Mr.  Lawes  mean 
by  organic  manures  ? 

The  reader  will  be  puzzled  to  learn  that  Mr.  Lawes's  tbeory, 
correctly  expressed,  is  exactly  the  same  which  I  published  seven 
years  before  his  definition  of  manure  : — That  the  action  of  manure 
depends  on  two  classes  of  bodies.  The  combustible  part  of  plants 
derive  their  carbon,  hydrogen,  nitrogen,  and  oxygen,  from  car* 
honic  acic/y  ammonia,  and  water ;  the  incombustible  parts  of  plants 
consist  of  phosphoric,  sulphuric  acid,  potash,  soda,  lime,  magne* 
sia,  silica,  iron  ;  that  "  stable  manure,  the  excrements  of  men  and 
animals,  do  not  influence  vegetable  life  by  means  of  their  organic 
elements,  but  indirectly  by  means  of  the  inorganic  compounds 
which  decomposition  and  slow  combustion  produce ;  in  conse- 
quence, therefore,  of  their  carbon  being  changed  into  carbonic 
acid  and  their  nitrogen  into  ammonia.  Thus  organic  manure, 
consisting  of  parts  or  remains  of  plants  or  animals,  may  be  re- 
placed by  those  inorganic  compounds  into  which  it  resolves  itself 
in  the  soil." 

The  difference  between  Lawes's  theory  and  mine  is  simply 
this — that  he  has  borrowed  the  substance  of  mine  and  the  terms  oC 
De  Saussure's  theory — that  he  calls  ammonia,  carbonic  acid,  and 
water,  which  I  had  called  atmospheric  food,  organic  manures! 

There  is  still  a  question  to  be  solved : — Were  these  three  sub- 
stances  classed  by  Lawes  as  organic  manure  generally  understood 
by  that  name  ? 

Now  it  is  perfectly  certain  that  neither  De  Saussure  nor 
Sprengel  employed  the  term  organic  to  denote  these  three  sub- 
stances, which  they  knew  as  inorganic.  This  denomination  can 
therefore  not  be  referred  to  them.  There  exist,  moreover,  no 
chemical  works  published  before  Lawes's  definition  (1847),  in 
which  they  are  classed  as  organic  food  or  organic  manure.  It  was 
'consequently  not  generally  understood  that  ammonia,  water,  and 
:arbonic  acid  belong  to  the  class  of  organic  manure.  The  part  of 
Mr.  Lawes's  theory  which  belongs  to  himself,  is  merely  this 
erroneous  nomenclature ;  I  repeat,  that  the  terms  of  his  definition 
if  manure  he  has  taken  from  De  Saussure,  the  essence  of  it  is 
dimply  mine,  but  the  manner  in  which  he  has  tacked  De  Saussure's 
^''tms  on  to  my  meaning  is  purely  his. 

'  cannot  think  that  the  humblest  teacher  of  chemistry-  in  Great 
Britain  would  be  content  to  accept  a  theory  from  a  man  who 
whf  tro  'n^nir  \€rnnTi^r>r.c  ^f  f>,^  ^TsX  elements  of  chemistry  as  Mr. 
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lawes,  and  yet  Mr.  Lawes  has  the  conceit  to  make  believe  that 
I  had  adopted  his  definition  of  manure  seven  years  before  he 
gave  it,  and  that  although  it  was  by  no  means  satisfactory  to 
hiuuey\  it  was  perfecdy  satisfactory  to  a  German  professor  of 
chemistry. 

It  is  obvious  that  his  definition  of  manure  would  be  perfectly 
satbfactory,  if  his  word  organic  were  changed  into  my  word 
atmospheric^  and  carbonic  acid,  ammonia,  and  water  included  in 
the  term  inorganic^  to  which  they  are  universally  assigned. 
Messrs.  Lawes  and  Gilbert's  conclusions  belong  to  that  class 
which  pfoes  under  the  name  of  Fallacies  of  Confusion  in  John 
Stuart  Mill's  *  System  of  Logic,'  and  which  comprehends,  "  among 
others,  all  those  which  have  their  source  in  language,  whether 
arising  from  the  vagueness  of  our  terms  or  from  casual  associ- 
ations with  them,  in  which  no  other  causes  can  be  assigned  for 
the  mistake  committed  than  neglect  or  inability  to  state  the 
question  properly,  and  to  appreciate  the  evidence  with  definite- 
ness  and  precision." 

If  the  leading  idea  of  my  work  is  borne  in  mind,  as  it  is 
stated  in  the  following  passage  f 4th  edition),  *  On  Manure,' 
p.  186:— 

'  **A  time  will  come  wlien  plants  growing  upon  a  field  will  be  supplied  with 
their  api»ropriate  manures,  prcj\ired  in  chemical  manufactories,  when  a  plant 
wll  receive  only  such  suUstauccs  as  actually  serve  for  its  food,  just  as  at  present 
a  few  grains  of  quinine  are  given  to  a  jxitient  afiHcte<.l  with  fever  instead  of  the 
ounce  of  wootl,  which  he  was  furmerly  compelled  to  swallow  in  addition," 

it  will  be  seen  that  all  my  statements  and  endeavours  were 
directed  with  a  view  to  oppose  the  ruling  idea  that  organic  ma- 
nure was  necessary  to  preserve  the  fertility  of  fields  and  to  increase 
the  crops.  The  prejudice  in  favour  of  their  necessity  had  grown 
to  be  a  dogma,  and  the  progress  of  agriculture  depended  on  the 
farmers  becoming  aware  of  their  error. 

^ly  whole  book  may  be  described  as  an  uninterrupted  protest 
against  the  existence  of  organic  food  of  plants,  for  organic  matter 
cannot  in  the  nature  of  things  be  produced  by  chemical  manu- 
factories ;  and  if  they  were  really  necessary,  chemistry  could  afford 
no  assistance  to  agriculture. 

If  any  one  will  consider  the*  real  cause  of  this  sixteen  years' 
controversy,  he  will  be  aware  that  it  is  a  false  definition  of 
manure.  If  Messrs.  Lawes  and  Gilbert  had  not  classed  ammonia 
and  ammoniacal  salts  among  organic  manures,  a  dispute  upon 
xny  theory  would  have  had  no  excuse.  There  is  something  so 
degrading  from  a  scientific  point  of  view  at  the  bottom  of  this 
controversy,  that  those  who  have  taken  part  against  the  only 
scientific  doctrine  which  agriculture  possesses,  will  look  back 
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with  shame  when  a  few  years  have  elapsed  ;  but  there  is  nothing 
humiliating  to  me,  although  much  that  is  highly  annoying,  for  I 
am  not  so  proud  as  to  think  myself  humbled  when  I  am  fulfilling 
the  vocation  to  which  I  have  devoted  my  life— that  is,  of  instruct- 
ing others.  To  suppose  that  in  this  controversy  I  was  influenced 
by  personal  motives  would  simply  be  absurd.  When  I  strenuously 
endeavoured  to  make  the  agriculturists  view  things  rightly,  it  was 
not  for  their  own  sakes,  but  in  order  to  ward  off  future  evils  and 
the  imminent  dangers  which  threaten  society  at  large.  Every 
man  of  intelligence  must  see  the  strongest  confirmation  of  my 
teaching  in  all  the  facts  produced  in  this  dispute.  Every  single 
experiment  of  Messrs.  Lawes  and  Gilbert  brings  new  evidence  in 
its  favour,  and  every  doubt  must  disappear  by  the  creation  and 
progress  in  all  countries  of  Europe  of  an  immense  branch  of 
industry — the  fabrication  of  artificial  manures  from  inorganic  or 
mineral  substances,  which  is  now  extensively  employed. 

Mr.  Lawes's  definition  of  manure,  though  false  in  itself,  may 
yet  have  had,  perhaps,  a  good  effect  in  diffusing  more  widely 
these  artificial  manures,  which  are  all,  without  exception^  mirieral 
manures.  The  prejudice  in  favour  of  organic  manure  was  so 
strong  that  many  agriculturists  accepted  under  that  name  artificial 
manure  which  they  would  have  refused  under  the  name  mineral 
manure,  and  Mr.  Lawes,  acting  on  his  definition,  could  give,  in 
all  conscience,  the  assurance,  that  their  manure  for  com  contained 
the  organic  constituent  which  is  most  efficacious  in  stable-dung. 


8. —  Use  of  Green-podded  Beans  as  Food  for  Stock. 

]\Iy  dear  Sir, — In  accordance  with  your  wish,  I  send  yott 
the  results  of  my  experience,  extending  over  several  years,  in  the 
use  of  green-podded  beans,  passed  through  the  chaffcutter  and 
given  to  stock.  Horses,  cattle^  cows,  sheep,  and  pigs,  all  thrive 
upon  this  food.  It  is  especially  good  for  milch  cows  and  for 
fattening  bullocks ;  so  much  so,  that  the  latter  will  leave  much 
of  their  cake  if  they  get  a  full  allowance  of  beans.  To  turn  them 
to  the  best  account  they  should  be  allowed  to  stand  till  they  are 
well  podded.  We  begin  to  use  them  about  the  first  week  in 
July,  and  continue  to  do  so  until  the  20th  of  August,  the  period 
varying  according  to  season. 

There  is  a  great  weight  of  food  in  one  acre  of  beans.  We 
calculate  that  they  pay  about  11,  \0s,  per  acre  in  meat.  It  seems 
strange  that  so  few  are  used  in  this  manner,  even  when  farmers 
arc  very  short  of  summer-feed. 

We    generally  give  a  little    bran   and  malt-combs  with  the 
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beans,  and  from  about  the  middle  of  August,  when  they  become 
fit  for  harvesting,  mix  some  straw-chaff  with  them  to  prevent  the 
Imllocks  getting  "  blown.'*  ^ 

J.  Meohi. 
August,  1864. 

9. —  On  the  Advantage  of  Inoculating  Sheep  for  the  SmalUPox. 
By  JosiAH  Deacon. 

Only  lately  returned  to  England  after  very  many  years'  residence 
in  Russia,  I  was  both  surprised  and  gratified  on  reading  Pro- 
fessor Simond's  able  lecture  on  "  Small-Pox  in  Sheep  ;"  surprised 
that  the  question  had  not  been  long  since  decided,  gratified  at 
his  masterly  and  conclusive  treatment  of  the  subject  I  venture 
now  to  add  my  humble  testimony,  derived  from  twenty-five 
years'  experience  in  the  steppe  country  of  Mid  and  South  Russia, 
where  I  have  had  landed  estates  under  my  administration  with 
flocks  of  merino  sheep  varying  from  a  few  thousand  head  to 
upwards  of  twenty  thousand.  On  these  inoculation  was  systema- 
tically employed  with  unfailing  success.  Although  the  sheep 
nnder  my  charge  were  perpetually  exposed  to  contagion,  from  the 
existence  in  our  immediate  neighbourhood  of  flocks  in  which 
thousands  have  died  from  the  neglect  of  this  precaution,  /  ne^^er 
lost  an  adult  animal  from  the  ordinanj  small-pox. 

In  order  to  show  the  impossibility  of  avoiding  contagion,  I 
may  state  that  the  only  boundary-mark  between  properties  in  the 
o{)en  steppe  country  is  a  deep  furrow  made  with  the  plough, 
which  is  soon  overgrown  with  grass.  The  shepherds  are  accus- 
tomed to  meet  on  the  border  to  chat  with  their  neighbours.  How- 
ever strict  the  orders  were  not  to  approacli  a  neighbour's  frontier 
when  his  sheep  were  tainted  by  this  disease,  1  have  myself 
more  than  once  caught  the  shepherds  returning  from,  or  close  to 
the  frontier  when  such  a  flock  was  in  sight.  Detection  is,  how- 
ever, very  difficult,  as  twenty  thousand  sheep  would  be  spread 
over  a  space  of  some  forty  or  fifty  thousand  acres,  divided  into 
Rianv  farmsteads. 

I  have  heard  of  sheep  which  had  been  inoculated  having  caught 
the  infection,  but  have  frequently  traced  tiie  cause  to  imperfect 
inoculation,  which  was  not  uniVequent  so  long  as  the  operator 
merely  passed  an  impregnated  thread  through  the  ear  of  the 
animal ;  but,  as  soon  as  the  plan  of  making  the  puncture  under 
and  on  the  fleshy  part  of  the  tail  became  general,  such  failures 
were  less  common.  1  was  as  particular  in  insisting  on  the 
careful  inoculation  of  our  lambs  as  on  the  vaccination  of  the 
children  of  the  peasants.     Our  losses  of  lamhs  from  inoculation 
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were  so  trifling  that  we  never  kept  a  separate  account ;  they  were 
merged  in  the  general  total  of  yearly  losses. 

The  only  precaution  considered  to  be  necessary  was  not  to 
inoculate  during  very  hot  or  cold  weather ;  the  latter,  in  parti* 
cular,  proved  fatal  by  preventing  the  free  formation  of  the 
pustules  and  driving  the  disease  inwards.  Those  who  have  the 
general  chafge  of  large  flocks  in  Russia  are  mostly  Germans 
who  have  some  knowledge  of  the  veterinary  art,  and  I  never  yet 
met  with  one  of  them  (I  have  had  many  under  my  orders)  who 
doubted  for  one  moment  the  efficacy  of  inoculation ;  on  the 
contrary,  it  is  considered  by  them  to  be  one  of  their  most  im- 
portant duties  to  perform  that  operation  with  success.  The 
German  sheep-inspector,  who  is  always  well  paid  and  is  intelli- 
gent, would  as  soon  think  of  being  without  his  pipe  as  without  his 
inoculating  needle  ! 

I  shall  be  most  happy  to  give  any  further  information  on  this 
head  to  any  one  requiring  it ;  my  address  will  be  with  the  worthy 
Secretary  of  the  Society. 


10. — On  Suhsoiling  Pastures^  with  a  description  of  a  new  Imple* 
ment.    By  H.  Wood. 

As  the  breaking-up  of  meadow-land  is  prohibited  by  most  farm- 
leases  under  a  heavy  penalty,  my  attention  has  long  been  directed 
towards  the  best  means  of  improving  it.  I  venture  to  lay  before 
the  readers  of  the  Society's  Journal  a  brief  statement  of  the  results 
of  my  experiments  during  the  last  20  years. 

The  roots  of  meadow-grass  require  nourishment  as  much  as 
those  of  garden  or  field  plants  under  spade  or  arable  cultivation. 
I  have  known  them  sometimes  to  penetrate  to  the  depth  of  18 
inches,  finding  their  way  into  the  holes  of  rabbit-burrows ;  at 
other  times  they  have  become  so  interlaced  and  interwoven  as  to 
prevent  the  downward  percolation  of  water,  even  after  a  heavy 
"all  of  rain.  Puddles  of  water  on  the  hide-bound  surface  of 
neadows  tend  to  rot  the  grass,  and  where  open  drains  are  con- 
s^^rncted,  the  water  in  passing  off"  not  unfrequently  carries  away 
.vith  it  portions  of  manure  held  in  solution  or  suspension,  and 
hereby  robs  tlie  land  of  nourishment.  To  prevent  this  waste  of 
"iluable  fertilising  constituents,  I  have  adopted  the  practice  of 
»carifying  or  cutting  through  the  surface  of  the  meadow  to  the 
'lepth  of  12  or  13  inches;  and  a  passage  being  thus  opened, 
through  which  the  water  can  filter,  every  particle  of  manure  con- 
ained  in  it  is  retained  by  the  soil,  just  in  the  same  way  as  an 
^"dinar"  doro'*'»t»''  fiU^'    j^stra^^^s  and  detains  the  impurities  of 
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The  implement  which  I  use  for  the  purpose  is  a  scarifier,  6  ft 
across  the  back  beam,  and  3  ft.  across  the  front.  It  was  origi- 
nally made  for  tines  of  3  sizes,  but  for  these  I  have  substituted 
curved  knife  tines  to  be  affixed  to  the  cast-iron  frame,  at  a  dis- 
tance of  2^  ft.  or  3  ft.  apart  The  knives  are  so  curved  that  theii 
point  is  15  inches  below,  and  15  inches  to  the  right  or  left  of  the 
head.  The  weight  of  the  implement  is  from  4  cwts.  to  5  cwts. 
and  as  I  only  use  it  at  the  end  of  October  or  beginning  o 
November,  when  the  ground  (a  tenacious  soil  on  a  clay  subsoil 
IS  soft  and  well  saturated  with  rain,  a  pair  of  horses  can  draw  i 
With  ease,  and  make  7  acres  of  good  work  in  a  day.  I  prefe: 
working  at  a  depth  of  12  or  13  inches,  but  this  can  be  regulatec 
DJ  raising  or  depressing  the  wheels,  of  which  there  are  2  pairs  s< 
placed  as  to  keep  the  implement  in  true  position.  Taking  tb 
cost  of  horse-hire  at  85.  per  diem,  and  wages  at  2s,y  the  cost  o 
tfle  operation  will  average  about  \s,  'id,  per  acre. 

After  the  heavy  autumnal  rainfall  the  surface  of  the  meadow 
should  be  brought  to  a  level  with  the  roller  before  the  scarifie 
IS  used. 

WoodkiU,  Ripley. 
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Meeting    of  Weekly  Council^    Wedneaday,    February    17th.     Lord 
Feversham  in  the  Chair.    Mr.  J.  B.  Lawbs,  of  Kothamsted,  Herts, 
■  introduced  the  subject  of 

The  Action  of  Common  Salt  as  Manure. 

He  said  :  Salt  is  a  substance  very  largely  used  by  the  agricoltarisis 
of  Great  Britain,  and  supposed  to  possess  very  valuable  properties. 
Among  its  other  advantages,  it  is  said  largely  to  increase  the  pro- 
duction of  grain  and  straw,  and  to  improve  the  quality  of  both.  It 
has  also  the  reputation  of  producing  very  great  effects  on  certain 
crops  of  marine  origin,  such  for  example  as  mangold  wurzel,  for 
which  it  is  much  used,  and  of  fixing  ammonia  in  the  soil,  and 
convoying  moisture  in  dry  seasons.  Many  experiments  on  the 
advantages  resulting  from  the  use  of  salt  have  been  published,  but  I 
do  not  propose  to  refer  to  them,  because  last  year  certain  owners  of 
salt  works  offered  a  prize  for  the  best  essay  on  that  subject ;  and  when 
published,  it  will  doubtless  contain  all  that  is  known  as  to  the  good 
qualities  of  salt.  There  is  great  dif&culty  in  arriving  at  definite  con- 
clusions with  regard  to  the  actual  value  of  manures,  and  forming  a 
correct  pounds-^illings-and-pence  notion  of  their  effects  in  the  soil. 
Sinclair  states,  as  the  result  of  experiments  made  in  1817,  that 
while  45  tons  of  dung  gave  between  40  and  50  bushels  of  wheat 
per  acre,  6^  bushels  of  salt  gave  above  70  bushels,  and  45  bushels  of 
salt  gave  above  90  bushels.  Experiments  such  as  these,  howeveTy 
cannot  bo  accepted  in  the  present  day ;  and  I  propose  to  pass  over 
results  2)ublished  with  regard  to  salt,  and  to  confine  myself  to  some 
experiments  which  have  been  carried  on  upon  my  own  farm. 

The  field  to  which  I  am  now  about  to  refer  was  manured  for  turnips 
in  1839,  after  wliich  there  were  removed  from  the  land,  barley  in  1840, 
')cas  in  IHil,  wheat  in  1842,  and  oats  in  1843,  without  any  manure 
jcing  applied,  by  which  the  land  was  brought  into  a  level  and  compa- 
ratively exliaustcd  condition.     In  1843  it  was  sown  \vith  wheat,  and 
'las  been  under  that  crop  ever  since.     The  particular  experiments  to 
"hieli  I  am  going  to  refer  were  conducted  on  plots  A  and  B,  consisting 
»i  about  one-third  of  au  acre  each,  and  running  parallel  to  each  other 
'own  the  field.   With  one  exception  these  two  i)lots  have,  for  20  years, 
.ceived  exactly  the  same  description  and  amoimt  of  artificial  manure 
'^li  year.   In  1844,  1845,  and  184G  they  received  the  same  manures  ; 
11  1847  one  received  rather  more  artificial  manure  than  the  other,  and 
L/^refore  I  pass  over  those  years.     The  Table  to  which  I  am  going 
i-efer  gives  the  average  produce  of  1848,  1849,  and,  1850;    for 
WK1   ^  ^<^c    ^„^  ipf;^.  nM  th"»>  ^-^r  ♦hf  i«°t  *«"  y^^^^s.   The  difEezenoe 
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between  A  and  B  is  this :  they  both  received  exactly  the  same  amount 
of  other  artificial  manure ;  but  A,  unlike  B,  received  for  three  years 
together  3  cwts.  of  common  salt  per  annum  in  addition  to  the  other 
mannres.  The  parallel  is  exact,  with  that  exception ;  and  if  there  bo 
any  difforence  in  the  produce  it  must  be  due  to  the  salt. 

Wheat  Yeab  after  Yeab  on  the  same  Land. 

Pixyrg  A  and  B  the  same  mixed  Mineral  and  Ammonia  ^Ianube  each  Year ; 
and  A  3  Cwts.  of  Common  Salt,  per  Acre,  in  addition,  in  1851,  1852,  and 
1833.    Produce  per  Acre,  &c. 


Dressed  Corn. 


Avenges  of  Hanresta. 


!      Weight 
Bushels.     !  per  Bushel 

'plot  A  Plot  B  Wot  AiPlot  B 


ld«,   1M9,  and    I80O   (37      -.,,  '    -,«     fii.c  '  fii-i 
_j«MstefOTeuidng«Ut)    J,    32i  |    32|  ,  61  6  ;  61  1 

'" "    ""  *   "^  m  I  56-9  !  56-7 


30 


IH9I.   li!&-.\  and    18d3  (37 
jtmn  with  salt)  ...  5 

1&H-18S3  (10  years  after  )       .„. 
nsingsalt)     .     .     .     .}'*"* 

I848-lt«3  (16  years)   .     .         37i 


401  ,  58-4  , 
374  ;  58-7  ' 


58-4 
58-7 


Total 

Produce, 

Com  &  Straw 

(lbs.) 

Plot  A  Plot  B 


5938  I  5976 

6533  :  6568 

7799  ;  7811 
7222     7234 


Com 
to  100  Straw. 


Plot  A,  Plot  B 


57-2  :  660 

i 
42-6  1  41-7 

49-6  I  fiO-4 
49-7  !  49-S 


Offal  Cora 

to  100 

Dr»«ed. 


Plot  A 'Plot  B 


6-7  I  6-3 

12-3  ;  11-0 

7-4  I  8-3 

8-2  1  8-4 


Sometimes  when  a  manure  has  been  applied  to  the  soil,  the  cn- 
Boing  year  happens  to  be  favourable,  and  this  may  not  bo  the 
case  at  another  period.  Therefore,  to  arrive  at  exact  conclusions, 
we  must  follow  the  results  down  from  year  to  year  for  a  con- 
siderable length  of  time.  It  will  be  seen  by  referring  to  the  Table 
that  the  mean  produce  of  1848,  1849,  and  1850,  the  years  previous 
to  the  application  of  sidt,  was  32 i  and  32i  bushels  respectively; 
showing  that  the  crops  of  wheat  were  extremely  alike.  There  was, 
in  fact,  no  difference  between  them.  Again,  in  1851,  1852,  and 
1853,  the  years  in  which  A  received  3  cwts.  of  salt  per  aero 
per  annum,  and  B  did  not,  the  produce  of  wheat  per  acre  was 
exactly  the  same,  being  30  bushels  in  each  case.  Then,  in  the 
next  ten  years  the  produce  was  again  nearly  alike.  The  i)roduce  of 
the  sixteen  years  was  in  each  case  371  bushels;  showing  that  there 
was  no  trace  whatever  of  tlie  action  of  the  9  cwts.  of  common  salt. 

Some  persons  think  that  altliough  siilt  may  not  increase  the 
quantity  of  i)roduce,  it  improves  its  quality.  Let  us  see  what  was 
the  weight  of  the  gi*ain  per  bushel.  In  tlie  iii*st  three  years  the 
weight  was  a  little  higher  in  A  than  in  B ;  in  the  tliree  years  1851, 
1852,  and  1853,  when  the  salt  was  ai)i)liecl,  the  difference  was  again 
slightly  in  favour  of  A,  though  not  so  much  as  it  was  before ;  and  in 
the  next  ten  years,  the  weights  per  bushel  were  almost  exactly  alike. 
In  point  of  fact  it  made  no  difference  whatever,  whether  we  used 
9  cwts.  of  common  salt  or  not. 

I  now  come  to  the  total  produce  of  straw  and  com  as  sho\ni  in  the 
second  division  of  the  Table.  Tlie  total  annual  produce  of  the  first 
three  years  was  5988  lbs.  against  597G  lbs.,  a  difference  of  a  few  pounds 
only;  in  the  three  years  when  salt  was  used  the  produce  was  as  nearly 
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as  possible  the  same ;  and  in  the  ten  years  after  the  salt  was  applied, 
the  average  produce  was  7799  lbs.  against  7811  lbs. — again  a  diflFer- 
ence  of  only  a  few  pounds.  In  the  total  average  produce  of  the  whole 
period  of  sixteen  years  the  difference  was  only  12  lbs.,  7222  lbs.  against 
7234  lbs. 

The  next  columns  show  the  relation  of  com  to  straw.  Salt  is  sup- 
posed to  strengthen  straw  and  improve  its  quality.  The  figures  show 
the  proportion  of  com  to  100  straw.  In  the  first  period,  before  'salt 
was  applied,  A,  having  67  lbs.  of  com,  was  rather  superior  to  B,  which 
had  56  lbs.  In  the  next  period  we  have  42*6  against  41*7,  there  being 
again  a  slight  difference  in  favour  of  A.  In  the  next  ten  years  the  case 
was  reversed,  and  the  result  was  in  favour  of  the  land  which  received 
no  salt,  the  figures  being  49 -6  against  50.  Again,  in  the  sixteen 
years  the  comparison  is  49*7  against  49*8,  being  a  very  little  in 
favour  of  B.  Taking  the  whole  period,  there  is,  practically,  no 
difference  in  the  proportions  of  com  and  straw. 

I  must  now  speak  of  the  proportion  of  offal  com  to  100  lbs.  of 
dressed  com  as  shown  in  the  last  column.  In  the  first  three  years  A 
was  in  this  respect  slightly  superior  to  B.  In  the  three  years  in 
which  salt  was  applied,  the  reverse  was  the  case ;  that  is  to  say,  the 
quantity  of  offal  com  was  a  little  larger  when  the  salt  was  used.  In 
the  third  year  of  this  second  period,  I  may  remark,  the  balance  was 
still  greater  against  salt ;  the  offal  com  was  then  17  on  A,  to  13  on 
B,  showing  that  the  salt  had  the  effect  of  injuring  instead  of  improving 
the  quality.  In  the  next  ten  years  the  result  was  7*4  in  A  to  8*3  in 
B.  Taking  the  sixteen  years  the  results  are  almost  identical ;  that  is 
to  say,  we  see  no  effect  whatever  from  the  use  of  salt  in  these 
careful  and  prolonged  experiments. 

Turning  now  to  the  action  of  salt  upon  another  crop,  I  may 
remark  that  on  my  own  farm  I  generally  grow  from  10  to  16  acres 
of  mangold  wurzel  a  year;  and,  following  the  common  custom,  I 
have  usually  applied  salt  to  the  land.  My  usual  course  has  been  to 
apply  half  a  dressing  of  dung  in  the  autumn,  and  half  a  dressing  in 
the  spring,  and  then  the  2  cwts.  of  guano  or  some  other  artificial 
manure,  and  4  cwts.  of  salt  per  acre,  the  salt  and  artificial  manure 
being  strained  on  the  top  of  the  dung,  and  ridged  in,  and  the  seed 
dibbled  on  the  top.  As  everybody  says  that  salt  is  good  for  mangold 
wurzel  I  have  always  used  it ;  and,  assuming  that  it  did  increase  the 
crop,  I  was  anxious  to  ascertain  more  exactly  the  extent  of  its 
effect.  Last  year  I  ordered  one  acre  to  be  manured  ^vith  6  cwts.  of 
salt,  another  with  10  cwts.,  and  another  to  be  left  without  any  salt, 
the  other  manures  being  the  same  in  the  three  cases.  One  thing 
which  struck  mo  immediately  was,  that  the  plants  which  had  no  salt 
grew  faster  than  those  which  had  it.  There  could  be  no  mistake 
about  the  matter.  The  salt  evidently  appeared  to  check  the  growth 
of  the  mangold  wurzel.  This  went  on  for  a  good  many  months,  and 
at  one  time  there  was  a  great  difference  between  one  set  of  roots 
and  the  others.  The  crops  were  very  carefully  weighed,  with  the 
following  result : — The  produce  per  acre  in  roots  was,  without  salt, 
21  tons  2  cwts. ;  with  the  smaller  quantity  of  salt  it  was  20  tons 
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10  owtfl. — a  diflference  of  12  cwts. ;  and  where  10  cwts/  of  salt  were 

applied  there  were  only  18   tons.     Again,  as  regards  tops,  whore 

there    was    no    salt    the   produce    of    tops    was   7   tons   6    cwts., 

where  the  smaller  quantity  was  applied  it  was  8  tons  5  cwts.,  and 

where  the  larger  quantity  was  used  it  was  7  tons  8  cwts.     Therefore 

the    result  was,  that  where  the   smaller  quantity  of  salt  was    used 

there  was  more  top  and  less  hulb,  and  where  the  larger  quantity  was 

iiaed  both  top  and  bulb  were  less.     These  experiments  are  for  one 

year  only,  and  therefore   I  do   not  rely  much  upon  them.     I  am 

satisfied  that  this  year  salt  has  checked  the  gro\vth  of  mangold  wurzel 

rather  than  promoted  it ;  and  though  this  may  have  been  because  the 

season  was  a  very  dry  one,  the  effect  was  certainly  very  distinct. 

I  have  one  more  set  of  experiments  to  bring  before  you ;  they  are 
not  my  own,  but  were  conducted  some  years  ago  by  Mr.  Keary 
on  the  farm  of  the  Earl  of  Leicester.  Mr.  Keary  who  was  a  very 
strong  advocate  for  salt,  and  contended  that  it  did  a  great  deal  of 
good,  was  kind  enough  to  send  mo  the  result  of  some  exj^eriments 
which  ho  mado  upon  wheat  in  the  years  1852,  1863,  and  1854,  His 
practice  was,  he  stated,  to  put  6  tons  of  dung,  1  cwt.  of  nitrate  of 
soda,  and  2  cwts  of  salt,  mixed  together,  per  acre.  In  some  cases 
his  separate  experiments  are  comparable  with  one  another.  For 
exAmple,  in  one  case  he  used  only  1  cwt.  of  nitrate  of  soda,  and  in 
mother  1  cwt.  of  nitrate  of  soda  with  2  cwts.  of  salt.  In  the  first 
yetr  the  nitrate  of  soda  with  the  salt  gave  87|  bushels,  and  the 
nitrate  without  the  salt  gave  42 i  bushels ;  in  the  second  year  the 
nitrate  of  soda  with  the  salt  gave  33  J  bushels,  and  the  nitrate  of 
Boda  without  it  85  bushels;  in  the  third  year  the  nitrate  of  soda 
^ith  the  salt  gave  47  bushels,  and  Avithout  it  49  i  bushels.  In 
the  three  years  there  was  a  difference  in  favour  of  the  nitrate 
of  Boda  without  the  salt  of  8i  bushels  of  wheat  and  6  cwts. 
of  straw.  The  results  of  these  experiments  were  sent  to  me  by 
Mr.  Keary  to  show  the  great  value  of  salt,  whereas  I  might  cito 
liini  as  a  witness  against  salt  as  a  manure.  It  may  be  that  sufficient 
care  was  not  exercised  in  making  the  experiments  in  the  instance 
referred  to ;  but  be  that  as  it  may,  the  result  is  to  show  a  loss  in 
tlireo  years  of  SJ  bushels  of  corn  and  6  cwts.  of  straw,  arising  from 
the  use  of  G  cwts.  of  salt. 

Some  years  ago  a  French  commission  was  sent  to  this  country  to 
uiquire  as  to  the  effect  of  salt  on  com.  I  never  saw  the  Keport  of  that 
commigsion ;  but  the  other  day  I  wTote  to  Monsieiu*  Barral  (editor 
of  the  *  Journal  d'Agrieulture  l*rati(iue ')  to  make  inquiries  about  it ; 
and  in  his  reply  he  states  as  follows : — 

"  Paris,  Feb.  8th,  1864. 
"llie  Reix»rt  you  mention  is  written  by  ^Ir.  Milne  Kd wards.  It  was 
rnnted  at  the  '  Iniprinierij  Nationnle,'  at  the  ex])ense  of  the  French  (iovcm- 
^^^iy  in  .lanuarv,  iHoO.  ^Ir.  ]Mihic  Kdwards  was  tlu'U  tryin;^  his  best 
to  prove  the  lossihility  of  restorinir  the  old  tax  on  salt  without,  doing  any 
mjury  whatever  to  agricultural  interests;  conseqt.ently,  he  declarol  most 
J^^^y  *^hat  :^f.dt  is  «.st7( ss  as  a  manure^  and  Lis  oj>inion  may  be  susi»ected  of 
***Dg  tainted  by  some  i>olitical  prejudices.     Keverthelcss,  I  believe  in  the 
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truthfulness  of  that  part  of  the  Re^xjrt,  and  am  myself  prepared  to  declare  that 
salt  is  of  no  value  at  all  as  a  manurey  if  used  without  any  other  fertilizing 
matter.  But  I  am  ready  to  alter  my  opinion  resfjecting  mixtures,  as  double 
decompositions  may  be  producsed  in  the  womb  of  Mother  Earth." 

Thus  it  appears  that  M.  Borrol  is  of  opinion  that  salt  has  no  yalne 
as  a  manure  itself,  but  that  it  may  act  usefully  in  conjunction  with 
other  manures.  So  far  as  my  own  experiments  have  proceeded,  I  have 
always  used  it  in  conjunction  with  other  manures;  but  the  results 
have  not  been  satisfactory. 

It  may  be  asked,  Why  should  not  salt  be  useful  when  we  find  it 
existing  largely  in  a  certain  class  of  plants  ?  There  can  be  no  do^bt 
that  salt  is  to  bei  found  in  a  certain  class  of  plants  ;  but  the  question 
of  the  value  of  salt  depends,  I  think,  not  so  much  upon  what  is  found 
in  the  plant  as  upon  what  is  sent  off  the  farm.  If  salt  is  taken  out 
of  the  land  by  a  plant  which  is  consumed  on  the  farm,  as  is  the  case 
with  mangold  wurzel,  it  may  bo  concluded  that  the  salt  is  not  exported, 
and  that  it  therefore  needs  not  to  be  replaced  by  import.  As  to 
grain,  an  analysis  of  ripe  com  will  show  that  it  contains  little  or  no 
salt :  there  is  just  a  trace  of  it,  and  nothing  more. 

Animals  undoubtedly  contain  salt.  I  have  had  a  great  many 
animals  analyzed  at  different  times,  and  you  may  assume,  as  a  genend 
rule,  that  an  animal,  as  he  stands  alive,  contains  about  3  per  cent,  of 
mineral  matter ;  an  ox  about  4  per  cent.,  and  sheep  and  pigs  about  2^. 
Three  per  cent,  may  be  taken  as  an  average  of  mineral  matter,  and  of 
this  about  8  per  cent,  is  salt.  Therefore  an  ox  weighing  1000  lbs. 
contains  about  2^  lbs.  of  salt,  and  a  sheep  or  a  pig  weighing  1  cwt. 
contains  about  4  ounces  of  salt.  Hence  the  amount  of  salt  carried 
off  the  farms  by  animals  is  very  small  indeed. 

A  great  many  experiments  have  been  made  for  the  purpose  of  ascer- 
taining the  amount  of  salt  which  falls  on  the  land  through  the  medium 
of  rain.  I  do  not  wish  to  go  into  figures,  but  there  can  be  no  doubt 
that  a  large  quantity  does  descend  in  that  way  upon  our  soil.  In 
our  climate,  surrounded  as  we  are  by  sea,  the  fall  of  salt  in  rain  is 
decidedly  larger  than  the  amount  carried  off  the  land  by  salts  from  the 
farm,  and  consequently,  so  far  as  our  fields  require  salt,  they  obtain  it 
from  that  source. 

Without  expressing  any  very  strong  opinion  on  the  subject,  I  would 
say  that  the  general  conclusion  at  which  I  have  arrived  is  that  salt 
does  not  act  beneficially  as  a  maniu'e,  though  it  has  occasionally  an 
action  of  some  kind  or  other  ;  and  that  if  there  are  many  well  cultivated 
farms  on  which  salt  is  used,  there  are  also  many  which  are  kept  in  the 
highest  condition  without  the  purchase  of  it.  I  am  not  at  all  prepared  to 
say  that  the  former  are  not  as  well  farmed,  or  do  not  produce  as  good 
crops  as  the  latter.  I  cannot  help  thinking,  that  the  large  amount  of 
money  which  is  expended  annually  on  salt  as  a  manure  throughout 
the  British  Isles  is  not  returned  in  the  produce.  There  may  be  some 
cases  in  which  it  is,  but  I  think  that,  as  a  general  rule,  the  outlay  of 
money  is  not  returned  in  increased  production. 
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In  answer  to  tho  Chairman,  Mr.  Lawes  said,  as  tho  result  of  expori- 
ments  on  the  effects  of  salt  in  the  feeding  of  cattle,  he  had  arrived  at 
the  conclusion  that,  though  it  might  bo  very  well  to  give  animals  a 
tasto  of  salt,  great  care  should  be  taken  not  to  supply  it  in  excess. 

In  answer  to  Mr.  Dent,  who  thought  that  Mjt.  Lawes  might  have 
used  an  excessive  quantity  of  salt  on  his  form,  and  thereby  retarded 
the  growth  of  his  crops,  Mr.  Lawes  replied,  that  4  cwt.  per  acre  of 
salt  had  been  his  ordinary  dressing.  His  object  had  been  to  grow 
large  crops,  and  he  assumed  that  salt  was  likely  to  be  beneficial  to 
mangold  wurzel,  but  though  there  was  plenty  of  plant  it  was  possible 
that,  in  the  experiments  referred  to,  the  application  of  salt  might  have 
been  excessive. 

Mr.  FiSHEB  HoBBs,  having  prefaced  his  remarks  by  observing  that  a 
good  deal  depended  on  the  character  of  the  climate  and  soil  where  salt 
is  used,  said : — So  far  as  my  experience  goes,  I  may  remark  that  in 
the  eastern  parts  of  England,  where  we  hiive  a  dry  climate,  we  find, 
especially  in  the  case  of  marine  plants,  that  salt  is  very  beneficial. 
We  also  perceive  that  along  the  coast,  ^vhere  the  air  is  impregnated 
with  salt,  we  can  gi-ow  mangold  wurzel,  even  without  farmyard- 
manure,  better  than  in  other  situations.  Not  only  so,  but  the  quality 
of  tho  crop  is  decidedly  firmer,  and  mangold  is  generally  admitted  to 
contain  more  saccharine  matter  there  tlian  in  parts  of  the  interior 
where  high  farming  is  cai-ried  on.  Therefore  I  think  the  remarks 
which  Mr.  Lawes  has  made  to-day  only  show  that,  so  far  as  his  experi- 
ments have  gone,  they  have  not  proved  salt  to  be  of  very  great  service. 
Ihehcve  that  salt  and  guano,  mixed  at  the  rate  of  about  3  cwts.  per  acre  of 
each,  form  an  excellent  manure  for  both  wheat  and  mangold  wurzel.  We 
have  found  in  my  own  county  that  where  salt  has  been  used  through  a 
course  of  cropping,  especially  on  marls  and  other  similar  lands,  it 
has  not  produced  the  same  advantages  that  it  did  previously.  I  myself 
have  used  it  to  a  considerable  extent  at  various  periods  of  the  year. 
Mid  have  been  occasionally  annoyed  at  having  my  attention  called, 
particularly  after  frost,  to  the  bad  ap2)earance  of  my  wheat,  where  salt 
had  been  ai)plied.  One  great  benefit  of  salt  in  our  dry  climate  is, 
perhaps,  in  its  destruction  of  many  insects  in  the  soil,  which  for  the 
last  few  years  have  been  very  injurious,  not  only  to  om*  root-crops,  but 
ftlao  to  many  of  our  cereals.  I  laiow  very  well  that  we  cannot  lay  down 
wiy  general  rule  witli  rej^aixl  to  modes  of  cultivation  or  the  application 
of  moniu'es ;  but  I  do  not  agree  with  Mr.  Lawes  that,  on  tlie  whole, 
sJt  has  been  too  liighly  valued  by  fiumers.  I  think  ho  will  fmd,  on 
exaioination,  that  even  in  a  humid  climate  it  is  beneficial.  In  Oom- 
^all,  fishery  salt,  as  it  is  termed,  appears  to  be  used  ahn<>st  universally 
^or  stitfcning  straw.  In  my  experience  I  have  seen  fields  of  wheat 
vhcro  3  cwt.  of  salt  per  acre  had  been  applied,  and  the  straw  was 
J^Bmarkably  \^hite  and  very  stiff,  while  in  other  cases  a  nmcli  smaller 
*pphcation  has  apparently  produced  an  equally  beneficial  efiect. 
On  the  other  hand,  I  have  known  salt  prove  very  injurious  when 
•ppHed  to  a  crop  of  swede  tumii)s,  though  when  applied  to  mangold 
<*tt  the  same  soil  it  produced  a  good  efiect.  We  see  in  our  gardens 
Iww  beneficial  salt  is  to  asparagus,  which  is  a  marine  X)lant.     Again, 
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sea-weed,  which  of  course  contains  a  considerable  proportion  of  salt 
is  now  extensively  used,  and  the  more  its  effects  are  seen,  tho  greatei 
is  the  demand  for  it.  I  do  not  think  that  salt  should  be  run  down  at 
if  it  were  a  thing  of  no  agricultural  value ;  for  there  are  soils  anci 
climates  where  it  is  very  beneficial  when  used  judiciously. 

The  Chairbian  having  testified  to  the  beneficial  effects  of  salt  in 
arresting  the  ravages  of  the  turnip-fly,  asked  Mr.  Hobbs  whether  he 
had  known  salt  alone  to  be  efficacious  in  destroying  insects  ? 

Mr.  Fisher  Hobbs  said  he  had  never  found  any  active  property  oi 
that  kind  in  salt  when  applied  by  itself,  but  in  combination  with  other 
manuring  ingredients  it  had  so  operated.  A  more  powerful  agoii 
than  salt  was  required  to  destroy  the  fly ;  and  it  should  be  applied 
when  the  plant  was  humid,  for  it  would  then  act  most  beneficially 
upon  the  leaf. 

Mr.  Dent,  M.P.,  would  like  to  know  whether  Mr.  Lawes  had  made 
any  experiments  with  salt  on  grass  land.  A  notion  had  generally 
prevailed  that  the  application  of  salt  to  land  bearing  rough  or  coarse 
grass  had  a  tendency  to  produce  a  finer  kind  of  herbage.  He  had  always 
been  in  the  habit  of  applying  salt  for  mangold  wurzel.  For  some 
years  he  grew  very  good  crops,  but  he  did  not  believe  that  for  the  last 
four  years  any  one  in  Yorkshire  had  produced  a  satisfactory  crop ;  yet 
the  crops  there  had,  he  believed,  been  grown  very  much  in  the  same 
manner  every  year,  and  with  the  same  proportion  of  salt.  The  use  of 
salt  had  certainly,  in  Yorkshire,  the  effect  of  stopping  the  maggoty 
which  was  eating  the  leaf. 

Dr.  YoELCKER  said,  from  what  he  had  seen  on  a  large  scale  in  pass* 
ing  through  different  counties  of  England,  and  from  his  inquiries  into 
the  circumstances  under  which  salt  had  been  used,  he  had  come  to  the 
conclusion  that  in  light  and  sandy  soils  salt  was  often,  if  not  gene- 
rally, used  with  very  great  benefit;  while  on  heavy  soils  it  was 
attended  with  either  no  advantage  whatever,  or  decided  disadvantage. 
Amongst  the  properties  of  salt  there  was  one  which  belonged,  he 
believed,  to  all  very  soluble  saline  matters,  viz.,  that  of  retarding  the 
growth  of  plants  when  applied  in  quantities  of  above  3  cwt.  per  acre, 
Salt  certainly  retarded  the  growth  of  plants,  and  for  that  very  reason 
it  was,  he  believed,  that  it  was  of  such  great  utility  on  the  L'ghtei 
soils.  It  kept  the  plant  for  a  longer  time  vegetating  and  in  good 
growing  condition,  and  the  final  result  was  a  larger  produce,  especially 
in  the  case  of  mangolds.  In  the  eastern  counties  the  moderate  use  oi 
salt  had  very  materially  increased  the  root-crop,  and,  as  he  believed, 
in  virtue  of  its  retarding  the  growth  of  the  plant.  In  lighter  soils. 
when  dry  weather  set  in,  roots  were  very  apt  to  dwindle  away,  or  tc 
yield  only  half  crops  ;  but  by  applying  salt  in  moderate  quantities 
provided  the  land  were  otherwise  well  manured,  the  life  of  the  plan1 
was  prolonged,  and  a  larger  crop  ultimately  obtained.  But  the  reverse 
of  this  was  tho  case  when  salt  was  applied  to  heavy  land.  In  som< 
parts  of  Gloucestershire  the  crop  was  sometimes  taken  up  before  i 
was  ripe,  and  the  mangold  was  there  less  valued  in  consequence.  Th< 
use  of  salt  on  stiff  clay  soils,  such  as  those  referred  to,  would  ftirthe 
retard  the  ripening.     Tho  use  of  manures  like  superphosphates,  whic: 
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promote  early  maturity,  was  Lore  advisable.     The  question,  in  fact, 

ma  entirely  one  of  maturity. 
Salt  was  taken  up  in  immense  quantities  by  plants.     Some  time  ago 

be  made  some  experiments  on  that  subject,  and  he  was  amazed  at 
the  enormous  quantity  which  he  found  plants  to  absorb.  Salt  being 
assimilated  by  plants,  circulated  in  them;  and,  according  to  their 
Btmctural  differences,  some  plants  were  benefited  and  others  de- 
stroyed by  it.  Cabbages  would  take  up  an  enormous  quantity  of  salt. 
He  had  seen  a  plant  with  the  salt  taken  up  by  the  roots  crystallizing 
on  tho  leaves.  This  property  of  assimilation  in  salt  was  very  usefid 
for  some  purposes,  but  injurious  in  others.  The  question  was,  in  fact, 
altogether  one  of  soil.  Therefore  he  believed  they  were  not  justified 
in  saying,  on  the  one  hand,  that  salt  was  of  no  use ;  or  on  the  other,  that 
it  was  of  very  great  use.  It  depended  on  tho  application  which  was 
made  of  it  whether  it  would  be  useful  or  the  reverse.  Some  years  ago 
he  made  some  experiments  on  grass-land  with  salt  and  with  nitrate  of 
Boda.  Now  nitrate  of  soda  pushed  on  the  growth  of  grass,  and  secured 
a  larger  produce.  Salt,  on  tho  other  hand,  checked  it  to  such  an 
extent,  that  if  they  used  on  stiffifih  land  as  much  as  10  cwt.  per  acre, 
they  would  get  less  crop,  even  though  nitrate  of  soda  were  used  with 
it.  Cattle  were  very  fond  of  salt  grass,  naturally  preferring  sweet  to 
nmk  herbage ;  and  if  cattle,  especially  when  out  of  condition,  were 
placed  in  fields  where  there  were  largo  deposits  of  ammoniacal  manure, 
«lt  would  be  of  great  advantage  in  checking  rank  vegetation  and 
Bweetcniug  tlio  herbago.  But,  then,  while  salt  sweetened  the  herbage, 
it  diminished  tho  total  amount  of  produce.  He  would  only  add,  that 
his  ktst  year's  experiments  in  mangold,  so  far  as  they  went,  tended  to 
confinn  the  view  taken  by  Mr.  Lawes.  By  tho  use  of  various  quan- 
tities of  salt,  beginning  with  1  cwt.  and  going  up  to  0  cwt.,  ho  obtained 
Ksnlts  which  did  not  prove  that  on  a  heavy  calcareous  clay  salt  pro- 
duced a  beneficial  eftoct. 

Mr.  J.  HooKEU  (Oatliinds,  Walton-on-Thames),  said :  Having  made 
some  cxperinicuts  with  wilt,  ho  had  put  down  the  results,  which  did 
iiot  at  all  accord  with  those  of  Mr.  Lawes.  His  soil  was  a  rather  stiff 
clay  rc-stiiig  on  a  ssincl y  subsoil,  on  the  banks  of  tho  Thanies.  He 
t<><»k  the  lan<l  in  ISOO  in  a  very  foul  condition.  Ten  acres  he  was 
^Wijrcd  to  fjillow.  Four  acri^s  by  the  side  of  them,  and  with  precisely 
the  Kjuno  kind  of  soil,  he  planted  with  mangold  \\-urzel,  for  which  crop 
ho  uppliod  4  cwt.  of  salt  per  acre  at  different  pericnls  of  the  year.  In 
tlic  untiuiin  of  hSOl  he  sowed  the  plots  with  rough  chaff*  whetit  over 
the  whole  f(jTirteen  acres.  The  i)lant  came  up  w(dl,  and  looked  remark- 
ably w(-li  up  to  tli(;  time  of  blooming,  giving  the  promise  of  a  large 
^^^p ;  but  then  tlie  crop  on  the  ten  acr(»8  which  had  received  no  salt 
entirely  broke?  d(nvn.  The  yield  was  as  follows:  tho  four  acres  salted 
gave  30  bushels  ])er  aero  of  good  quality :  the  ten  acres  which  were 
not  Baited  gave  2i)  bushels  per  acre  (►f  tailing  quality.  He  selected 
■"ttples  of  sti-aw  from  each  piece  for  analysis  in  order  to  see  what 
^'W  the  cause  yf  tin's  failure,  and  whether  salt  or  the  want  of  it  had 
•*iything  to  do  with  the  result.  On  examining  the  ash  of  that  grown 
^  tie  salted  land  he  found  that  it  gave  83  ^wr  cent,  of  silica ;  whereas 
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the  ash  of  some  of  the  best  straw  that  could  be  found  on  the  land 
not  salted  only  gave  78*94:  per  cent,  of  silica.  Moreover,  the  straw 
of  the  salted  land  was  by  far  the  brighter  of  the  two,  and  was  much 
harder  for  the  reapers  to  cut,  a  consequence  of  its  containing  moze 
silica. 

The  next  year  he  conducted  a  series  of  experiments  on  the  same 
kind  of  land,  though  not  the  same  pieces.  The  wheat  was  drilled 
in  the  autumn  of  1862,  and  IJ  cwt.  of  salt  per  acre  was  sown  broad- 
cast^ on  the  12th  of  May,  1863.  A  few  plots  in  the  piece  were  not 
salted ;  at  harvest  several  pieces  of  each  were  carefully  weighed.  The 
following  is  the  mean  result  of  this  experiment: — The  land  salted 
gave  a  produce  of  2475  lbs.  of  wheat  per  acre,  and  that  not  salted  gave 
a  produce  of  2337  lbs. ;  showing  an  excess  of  138  lbs.  per  acre  on 
the  salted  land.  Further,  the  land  salted  gave  a  produce  of  8889  lbs. 
of  straw  per  acre,  and  the  land  not  salted  a  produce  of  8150  Ibe. ;  . 
showing  239  lbs.  per  acre  extra  on  the  salted  land.  The  greater 
weight  of  straw  in  proportion  to  the  wheat,  is  accounted  for  by  the 
finer  quality  of  the  straw,  which  containing  more  mineral  matter  than 
that  grown  on  unsalted  land,  consequently  weighed  heavier.  He  agreed 
with  Professor  Yoelcker  that  on  stifif  land  a  small  quantity  of  salt  was 
better  than  a  large  quantity,  and  that  it  ought  to  be  used  sparingly  in 
each  application ;  he  would  prefer  manuring  the  root-crop  with  salt 
to  its  direct  application  to  cereals. 

Mr.  Lawes,  in  replying  to  the  various  criticisms  on  his  remarks, 
said,  it  might  be  supposed  that  his  land  was  not  favourable  for  an 
application  of  salt;  but  it  should  be  observed  that  his  experiments 
with  mangold  wurzel  were  carried  on,  not  upon  experimental  land,  but 
as  part  of  his  ordinary  farm  practice ;  the  soil  being  a  heavy  loam 
resting  on  yellow  clay.  Mr.  Kcary's  experiments  were  also  part  of 
what  is  termed  fanning  practice ;  and,  though  he  said  that  salt  was  a 
capital  manure,  the  results  which  he  gave  tended  to  show  the  contrary. 
He  appeared,  indeed,  not  to  have  analyzed  the  results  of  his  own 
experiments.  He  (Mr.  Lawes)  agreed  with  Dr.  Voelcker  that  when 
salt  was  applied  to  grass-lands  the  herbage  looked  better  and  the  catHe 
seemed  more  fond  of  it ;  but  he  doubted,  nevertheless,  whether  the 
grass  contained  the  best  meat-producing  qualities,  nor,  indeed,  did  he 
think  that  salt  ultimately  increased  the  amount  of  produce.  He  also 
concmTcd  in  the  Dr.'s  opinion  that  salt  checked  the  growth  of  plants ; 
hut  whether  that  was  an  advantage  to  the  fanner  was  another  question. 
Did  they  wish  tlicir  crops  to  be  stopped  at  particular  stages  of  growth  ? 
They  all  knew  that  in  some  years  crops  were  too  ripe  in  autunm,  and 
at  others  not  ripe  enough.  That  was  a  matter  which  depended  on  the 
seasons.  One  year  there  was  a  hot  summer,  ripening  the  crops  too 
early,  the  next  year  perhaps  the  case  was  reversed ;  and  a  manure  like 
salt  would  i>erhai)s  bo  beneficial  at  one  period  and  not  at  another.  As 
regarded  cattle,  they  knew  that  cows  fed  much  on  mangold  wurzel 
were  apt  to  scour.  What  they  ate  operated  on  them  like  a  dose  of 
salts.  As  agricultimsts,  they  did  not  want  to  accumulate  salt  in 
mangold  wurzel ;  what  they  needed  was  good  fecdin*g  qualities,  and 
the  question  of  the  value  of  salt  and  other  manures  depended  on  their 
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mfiufiiioe  on  the  feeding  properties  of  crops.  In  conclusion,  he  did 
not  deny  that  salt  might  act  beneficiallj  if  used  judiciously  on  lands 
which  were  soitable  to  it ;  but  when  applied  extensively  and  without 
great  care  and  discrimination  the  crop  would  not,  in  his  opinion,  pay 
for  the  outlay. 

Mr.  FiSHEB  HoBBS,  in  opposition  to  the  remark  that  the  scour  in 
cmttle  arose  in  a  great  degree  from  the  salt  present  in  mangold  wurzel, 
aaid,  that  when  sheep  had  too  much  vegetable  matter,  and  showed 
■yxnptoms  of  scour,  almost  the  first  thing  the  shepherd  did  was  to 
give  them  a  handful  of  salt,  and  in  nine  cases  out  of  ten  it  proved  a 
corrective. 

Hr.  Lawes  observed  that  what  he  had  referred  to  was  an  accumula- 
tion of  salts  in  mangold,  which  gave  them  a  pm'gative  character. 

Hr.  Fisher  Hobbs  suggested  whether  mangold  wu'zel,  being  a 
marine  plant,  might  not  on  that  account  take  up  more  salt  beneficially 
than  was  done  by  swedes  and  common  turnips.  Ho  had  himself 
obfiorved  that  when  salt  had  been  used  to  a  considerable  extent  for  the 
mmgold  wurzel  plant,  it  produced  no  injurious  efiect,  whereas  the 
swede  died  oif  with  the  same  amount  of  salt. 

Mr.  Lawes  said  he  had,  in  fact,  never  groNvn  mangold  wurzel  without 
Mdt;  but,  this  year,  having  occasion  to  make  experiments  in  relation 
to  this  question  he  found,  to  his  surprise,  that  his  crop  seemed  much 
better  without  salt  than  with  it.  Ho  had  boon  as  steady  a  user  of  salt 
M  any  one,  and,  if  questioned  on  the  subject,  lie  should  probably  liavo 
said  that  mangold,  being  a  marine  plant,  rccpiircd  salt ;  but,  after  his 
recent  experience,  he  should  look  a  little  more  carefully  to  his  con- 
Bumpti(m  of  salt  another  year. 

Mr.  R.  Barkek  moved  a  vote  of  thanks  to  Mr.  Lawes,  and  tlie 
Chairman,  before  putting  it,  said  ho  l)elieved  that  aginculturists  would 
gladly  avail  thcmsolvcs  of  any  information  to  be  derived  from  the 
practiciJ  exj[)ericnco  of  trustworthy  pcraons  who  engaged  in  such  inves- 
tigation. 
Mr.  Lawes  having  rctimied  thanks,  the  proceedings  terminated. 


I 


Mfeting  of  WWlJi/  Council,  Wrdnmlni/,  March  10///.  Mr.  Ray3I0NI) 
Barkkr  in  the  Chair.  Lecture  by  Mr.  Alfked  Hughes,  of  Thomoss, 
Wo  of  Wight,  on 

TjIE  MANAfJEMKXT  OF  (^I.AY  LaXDS  FOU  ShE EP-FeEDINO. 

Mr.  lIuGiiES,  in  rocoiiinuauliupj  his  "  sclionio  "  or  system  of  manago- 
JDont,  coumicncod  with  tluj  remark  that  ho  had  had  two  years'  satisfac- 
tory ex^Kirienco  of  it  on  a  very  stitf  clay  farm,  near  Cowes,  in  the  Isle 
^'^  Wight — on  land  not  adapted  to  the  four-course  shift,  nor  kind  to 
wlcy;  which,  thonjjjh  it  will  gi-ow  vuluublo  roots,  (hiiies  the  tenant 
^  turn  them  to  any  prolitabhi  use.  The  fanner  of  such  a  soil,  he 
<^tinu('d,  is  deiuivcd  of  two  inipoi-tant  sources  of  income :  a  good 
yidd  of  iisefnl  nmltinpj  barley,  tind  the  production  on  the  land  itself 
w»  large  quantity  of  mutton.     He  then  proceeded  as  follows  : — 

l*be  system  of  management  which  is  set  fortli  in  this  Paper  is  in- 
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tended  only  for  such  land  as  that  described ;  and  those  whose  lot 
cast  on  a  kinder  soil,  not  subject  to  these  conditions,  will  probably  fi; 
nothing  in  this  scheme  that  will  assist  them  in  their  business.  ]\ 
object  has  been  to  discover  a  course  of  cropping  adapted  to  this  so 
to  relieve  it  to  some  extent  of  the  heavy  burdens  and  innumeral] 
difficulties  which  beset  its  tillage,  and  to  find  the  means  of  profitab 
consuming  the  greater  part  of  the  root-crops  on  the  land.  The  dif 
culties  attending  the  management  of  clay-land  are  too  well  known  i 
all  engaged  in  it  to  need  minute  description.  We  have  all  seen  tl 
long  rugged  tracks  of  the  cart-wheels  in  our  turnip-fields,  and  tl 
corresponding  yellow  scars  in  our  barley  crop,  in  the  month  of  Jun 
as  the  result  of  carting  off  our  roots  to  the  imgrateful  bullock  at  hoic 
We  have  also  seen  the  thin  barley  and  thinner  seeds,  where  stood  f 
puddled  fold  and  unhappy  sheep,  afterwards  the  battle-field  of  CI. 
and  Crosskill.  Where  spring  corn  is  to  follow  the  root-crop 
land  like  this,  and  in  a  climate  like  ours,  these  things  must  happ^ 
but  what  worse  preparation  can  there  bo  for  our  most  valuable,  na 
sensitive,  and  most  delicate  plant,  barley  ?  Then,  again,  on  tafc 
wheat  after  clover  on  such  land,  when  there  has  been  rain  enouglx 
admit  of  its  being  ploughed,  the  land  comes  up  so  tough  and  stubkx 
that  the  wheat  can  only  be  put  in  by  force,  and  buried  or  rather  hidd 
in  its  water-tight  drain,  by  a  vast  amount  of  horse-labour  and  ^sv 
and  tear ;  whilst  if  the  season  be  unfavourable,  the  wheat  is  not  i 
into  the  land  till  winter  is  come.  Now,  though  wheat  likes  a  ^ 
bottom,  the  seed  of  wheat,  like  all  other  seeds,  does  not  like  to 
wedged  up  in  a  water-tight  bed,  smeared  over  with  the  harx"^ 
Wheat  likes  an  early  start,  and  its  produce  is,  ceteris  jaartbus,  v^ 
much  in  proportion  to  the  progress  it  makes  in  the  first  quaX^ 
of  its  growth.  If  our  soil,  therefore,  is  naturally  tough  and  bindii* 
we  must  adopt  such  a  mode  of  preparation  as  will  afford  as  kindi 
a  seed-bed  as  possible.  Our  seed  must  fall  into  soil  in  a  conditio 
favourable  to  a  rapid  development  of  root  and  stem.  Again,  with  re 
gard  to  our  most  valuable  heavy-land  roots,  mangold,  if  they  ar 
grown  after  wheat,  even  with  the  most  active  autumn  tillage,  the  tim 
of  prci)aration  is  so  short  that  we  do  not  get  cither  the  weight  c 
the  quality  of  root  which  the  same  land  is  capable  of  producing  whe 
exposed  to  the  influence  of  a  midsummer  sun. 

The  system  of  cultivation  which  is  set  forth  in  tho  diagram  (see  p] 
524  and  625),  meets  these  drawbacks  to  our  success,  and  by  affordu) 
Reasonable  and  ample  time  for  the  profitable  consumption  of  a  vei 
largo  amount  of  gi-een  crop  on  the  land  by  sheep,  enables  the  heav 
land  farmer  to  participate  in  the  advantages  of  sheep-farming, 
renders  tlie  farm  self-fertilizing,  the  haulage  of  the  root-crop  home 
avoided,  and  by  growing  for  the  most  part  roots  that  will  store  on  tl 
land,  and  taking  no  corn-crop  in  the  spring,  ample  time  is  affordi 
to  consume  the  root-crops  with  advantage  to  sheep  and  land.  Tl 
rotation  is  so  arranged  as  to  defer  the  repetition  of  each  crop  f 
seven  years  instead  of  fom* ;  and  the  subdivision  of  each  course  affor< 
an  opportunity  of  removing  clover  and  such  crops  as  are  most  sensiti 
on  the  point  of  repetition,  to  an  interval  of  fourteen  or  twenty-o: 
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yean.  A  great  advantage  accruing  from  this  arrangement,  and  one 
Moving  much  labour,  is  the  time  allowed  for  the  preparation  of  the 
Bfced-bed  for  each  crop,  especially  the  three  with  which  under  the  four- 
coittse  we  have  the  greatest  difficulty, — wheat,  barley,  and  mangold ; 
the  latter  getting  a  summer  as  well  as  a  winter  fallow,  by  which  a 
leather-made  surface  is  secured,  and  an  immense  amount  of  forced 
Uboar  at  seed-time  is  dispensed  with. 

Another  collateml  advantage  ai'ising  out  of  this  septennial  division 
18  the  severance  of  the  periods  of  sowing  into  smaller  tasks,  so  that, 
if  hegun  in  time,  none  are  likely  to  be  protracted  beyond  due  season, 
to  the  detriment  of  the  crop  itself,  and  the  hindi-ance  of  all  other  work 
on  the  farm.     Summer  preparaticni  for  wheat  renders  wheat-sowing, 
perhaps,  the  lightest  seed-time  of  the  season ;  it  aflfords  the  best  oppor- 
toity  for  adopting  thin  and  early  sowing  so  well  suited  to  a  clay  soil, 
wid  by  being  quickly  out  of  hand  it  leaves  the  teams  free  to  push  on 
the  autumn  tillage,  and,  while  the  land  is  solid,  to  run  off  that  portion 
of  the  root- crop  destined  for  consmuption  on  the  old  leys,  and  pastures, 
*iid  in  tlie  homestead.     The  old  leys  remaining  unbroken  through  the 
^*ette8t  portion  of  the  winter  afford  a  firm  and  healthy  run  of  feeding- 
©^und  for  the  sheep  when  the  ploughed  lands  will  not  bear  them.    A 
^iiontity  of  dra\ni  roots  should  be  securely  stored  at  some  convenient 
*pot  near  at  hand,  that  they  may  be  6ui)plied  with  as  little  labour  and 
*^*rting  as  possible  to  the  sheep  when  they  are  driven  from  the  fold 
^^  the  turnip-land.     These  old  leys  coming  into  fallow  for  roots,  and 
"^ing  finn  and  clean  on  tlie  toj),  will  bear  the  sheep  and  the  carting 
''^thout  damago  to  tlio  next  crop.     The  sheep,  when  driven  from  these 
*anda  by  the  plough  must  bo  kept  in  hurdles,  and  fed  with  tlie  stored 
^ts  on  a  dry  pasture  till  they  can  take  to  tlie  turnip-land  again.    I  con- 
sider tliis  system,  and  such  a  provision  of  green  crop  peculiarly  adai)ted 
^  the  requiri^meuts  of  a  flock  of  ewes,  especially  Dorscts,  as  both  the 
fetting  of  early  lambs  and  then  that  of  the  ewes  may  be  accomplished 
on  the  root-crop  only.    I  then  buy  in  a  lot  of  tegs  to  take  off  the  summer 
folding  of  tares  and  rape,  feeding  with  corn  or  cake,  my  object  being 
to  Poll  out  in  the  middle  of  October,  when  they  will  have  ii()lded  over 
^tJ  course  intended  tbi*  wheat.     This  year,  as  niutt<m  sells  well,  1  have 
*opt  neavly  all  wethers  through  the  winter,  and  have  fatted  them  with 
^^ry  littlo    trouble.     The  plan  I  pursue  with   sheep  is  this  :  sheep 
"Ought  in  in  September  or  October  take  the  run  of  the  stubbles,  and 
go  into  fold  on  the  land  intended  for  winter  beans  or  winter  t)ats,  as 
long  us  the  weather  remains  tine.     Directly  it  gets  too  wet  for  them 
there  I  move  their  nijjjbt-fold  to  the  old  Italian  rye-gi'ass  ley,  where 
they  fiiul  a  nice  fold  of  grass  with  good  lodgings.     AVlien  the  stubble- 
feed  gets  short  1   send  them  to  fold  on  the  early  white  tuniips :  and 
ha^g  onco  conmu'ucod  doing  so,  I  would  always  rather  carry  out  a 
httle  litter  and  bed  down  a  fold  or  two  than  be  driven  off  by  tlie  iii-st 
'wii     If  wet  sets  in,  wi;  come  off  to  the  fold  on  the  ley  ground,  and 
S'^Pply  the  sheep  from  the  stock  dra\N'n  for  that  puii)ose,  until  we  can 
get  on  to  the  turnip  land  again.    There  is  plenty  of  time,  as  there  is  no 
corn-crop  to  follow :  and  with  a  little  ]Hirseverance  the  difficulties  of 
»  aeason  will  be  overcome.     The  gi*eat  thing ,  in  this  heavy  land- 
folding 
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White  Wheat. 


Red  Wheat. 


Commence  sowing  in  September  with  1|  pecks  per  acre ;  hoe  in  autumn  and  again  in  spring;  ] 
white  wheat  where  the  winter  tares  and  rape  were  fed,  and  change  ground  each  rotation. 


Bablet. 


Commence  sowing  first  dry  time  after  February  is  in,  and  weed  at  every  opportunity. 


Winter  Beans. 


SrRixG  Beans. 


Eably  Pease. 


Cart  a  good  dressing  of  farmyard  dung  for  this  course ;  sow  early,  hoe  and  weed  finequently. 


Black  Tartarians. 


Winter  Oats. 


Canadiakb. 


Break  up  and  clean  well  after  whiter  beans  and  put  in  Tartarians  in  March ;  clean  well  iflar 
beuiis  and  poase ;  put  winter  oats  on  the  spring  bean  Uuid  and  the  Canadians  on  the  pea-lai 
I  liange  ground  every  rotation ;  dung  for  this  crop,  and  hoc  for  seeds. 


Clean  CLO^'EB. 


Trefoil. 
Cow-grass. 
Dutch  Clover. 
Itallan  Grass. 


Sutton's  Improved 

Tareb 

Itauan 

Rye-grass. 

MOWDI 

Apportion  the  above  crops  according  to  the  requirements  of  your  busmess;  drill  all  the  seed  wh 
hoo  oats  between  the  rows  of  corn ;  top  dress  early  Italian  rye-grass  with  3  cwts.  of  goano^  o 
to  go  ^n  in  autumn,  one  in  i^pring. 


Swedes  and  Hardy  Turnips. 


Early  Turnips  and  Mangoij)-^!;! 


Vnt  the  mangolds  on  the  tnre-land  and  dung  for  the  m,  and  follow  with  such  roots  as  store  wdl 
a  fair  breadth  of  early  white  turnips. 


Spring  Tares,  or  Bape. 


Winter  Tares,  or  Rape. 


Put  winter  tares  on  first  hind  cleared  by  sliecp,  hreakhiK  with  plough  or  cultivator  accon 
srnsf.ii,  and  follow  with  hpring  taro^.^rajK?  and  mustard;  scuffle  in  the  sheep-dung  and 
shuUow  on  the  ridge  for  w  heat. 
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Pbobabub  System  and  Cost  of  Tillage. 


Field. 


Cost 
per  Acre. 


h  {XH^emam'a  CuUivatott  naing  smallest  6i7«  triangular  share,  close  behind  the  theep, 
Irat  time,  and  crosn  the  work  with  4  horses  afterwards.  Harrow  wltli  heavy 
I  horves;  roll  down  with  pair  horse  roll.  Labour— clearing  round  the  field, 
at  and  ploughing.  2  horses;  three  harruwings  before  drill  and  one  after,  2  horses; 
striking  up  furrows,  water  furrowing,  digging  comers. 

Expenses  taken  from  Form  Account  Buok  over  9  acres 


fair  time  before  Christmas,  3  horses ;  Just  break  down  the  top  with  one  harroiKing 
iry  time  after  Fiebruary  sets  in,  2  horses ;  twice  cultivate  with  Barley  Cultivator^ 
the  land  heing  in  8  feet  ridges  the  horses  may  be  kept  off  the  land.  Twice  harrow 
ry  harrows  before  the  drill,  4  horses ;  drill  1 4  rows  on  8  feet,  3  horses ;  light  harrow 
sr  drill ;  draw  up  furrows,  water  furrow,  dig  comers,  women  to  pick  and  clear  the 


Expenses  taken  over  20  acres 


Filling,  carting,  and  spreading  16  loads  per  acre  raw  dmig;  ploughing, 

;  twice  harrow,  4  horses;  once,  2  horses  before  drill ;  drill  7  rows  on  8  feet  with 
ins,  4  horses ;  light  harrows  twice  after,  2  horses ;  furrow  plongh,  water  furrow,  dig 
Labour — picking  and  clearing  round  field. 

Ezpemses  taken  on  S  :icrcs         


txsB  xyj>  Pf.ask,  filling,  and  carting  240  loads  to  heap ;  turning,  filling  and  carting 
Is  on  the  land ;  spretiding,  ploughing,  3  horses ;  water  furrow  for  winter ;  dig  comers 
ir  round  field ;  Spring'uvrk,  twice  harrow,  4  horses ;  once,  2  honsfs ;  use  L'arley 
ior  if  necessaiy.  i)rill  7  rows  with  4  horses ;  light  harrow  twice  after,  2  horses ; 
rrows,  water-furrow,  &c. 

Expenses  taken  over  12  acres 


Dats.  Break  up  spring  bean  land  with  Coleman,  6  horses,  crossing  with  4  horses, 
g  such  points,  ciiisels  or  shares  as  will  enter  the  ground  well ;  twice  harrow  with 
s;  roll  with  pair  horse-roll;  light  harrow;  horse  rake,  plckhig  and  buming,  filling, 
,  and  spreading  1 4  loads  per  acre  raw  farmyard  dimg ;  plough,  3  horses ;  twice  harrow, 
s;  drill  12  rows  on  8  feet;  light  harrow  twice  after;  strike  furrows,  water  furrows,  cut 
ar  round  field. 

Expenses  taken  over  8  acres 

Iats.  Clean  the  xcinter  bean  and  pea-land  in  the  Autumn,hut  don't  break  it.  Tillage 
oe  as  for  spring  beans. 

Expenses  t;xkcn  on  8  acres 


Lvid  for  sufficient  tares  for  cart  horses,  colts  and  cows ;  take  also  what  is  required 
Tide  spring  feed  for  ewosand  lambs,  and  .sow  with  Sutton's  improved  Italian  rye-grass  ; 
rill  come  to  the  scythe  or  fetd  when  the  tares  are  done.  Sow  what  clean  tU/ver  is 
lent,  and  seed  the  n-nt  down  with  a  mixture  adapted  to  the  soil,  and  that  will  make  a 
trm  bottom,  this  will  l>e  the  lobt  to  break  up  fur  root:>.  2  horses  roll,  mix  ht>eds  fur 
drill. 2horees;  roll  I. 

iilxpeuses  taken  on  10  acres 


-re.  4  acres  mucked  before  harvest,  18  lojul.s  per  acre,  long  muck;  filling,  carting,  and 
ting ;  mow  and  cut  round  field,  plough  the  whole.  .'J  horses ;  waler-Hirrow  for  winter, 
g  Slid  carting  8o  loads  to  Ijcaj)  for  remaining  4  acres;  turning  ditto  kick  in  a  dry 
4  borpes ;  harrow  once  lieavy  drags,  4  horses ;  cultivate  with  4  horses,  Barley  CuUi- 
.  FiUing,  carting,  and  spreading  on  4  acres;  roll  down,  draw  out  and  plough,  2  hoi>es; 
2  horses;  harrow,  2  horses;  burning  and  carting  earth;  mixing,  filling,  and  carting 
re  to  field,  18  loads ;  drill.  3  bonk>s ;  roll,  1  horse. 

Kxpenses  taken  on  8  acres 


Lam>  for  Swbdfj?  ANi)  H.vRDY  TuRMPS.  PldUgh  OS  docp  as  soil  will  permit, 
•es,  in  ^arch  or  April;  liarrow  twice  directly  the  land  will  work,  and  again  in  a 
ight;  or  use  Ixarlcy  cultivator  if  the  land  will  work  without  raising  the  sod,  3  horses  ; 
lanare  on  with  distributor,  and  harrow  in  same  time,  before  the  drill,  2  horses,  and 
MS ;  burning  ashes,  sifting  and  mixing  manure,  carting  ashes  home  and  manure  to  tlie 
i  diiU.  3  horses ;  roll,  1  horse. 

E.\pcnscs  taken  on  8  acres 


Turnips.    Plough  first  time  in  January  or  February,  3  horses;  water  furrow ; 

io  March,  3  horses;  harrow  twice  with  heavy  drags  weighted,  4  horses,  when  the 

rk.  Cultivate  across  twice  with  Coleman's  clxl  cm>h,  3  horses ;  harrow,  li  horses ; 

;  women  picking  docks  and  grass;  plough  for  crop,  2  horses;  bumusg  earth, 

€tfting  earth  home,  1  horse ;  mixing,  cart  to  field,  preparing  land  for  Uie  drill, 

2  horses;  harrow,  2  horses;  roll,  1  horse;  drill,  3  horses;  light  roll, 

Expoises  taken  on  8  acres 


Tare  land  preparation 
on  8  acres. 
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folding  is  to  persevere,  but  not  to  persist ;  recollecting  that  all  the 
labour  and  attention  expended  on  sheep  is  well  bestowed,  not  only  on 
them  but  in  saving  the  hauling  of  roots  home,  and  of  dung  to  the  field. 

I  will  now  take  the  crops  year  by  year. 

I  commence  with  wheat;  but  my  mode  of  preparation  for  it  will 
be  best  stated  in  connection  with  the  preceding  crop. 

Supposing  the  wheat-stubble  to  bo  there,  1  find  that,  on  a  strictly 
clay  farm,  1  can  grow  on  an  average  of  seasons  a  much  better  quality, 
and  a  much  larger  quantity  of  barley  upon  a  whcat-stubble  ihaa  after 
turnips  or  any  root-crop ;  for  whereas  the  difficulty  of  managing  the 
root-crop,  is  such  as  to  stand  in  the  way  of  getting  such  land  into 
proper  condition  for  barley,  after  wheat  ample  time  is  afforded  for  the 
purpose.  The  way  we  proceed  in  preparing  for  the  barley-crop  is 
this : — In  harvesting  the  wheat  we  leave  a  6-inch  stubble  on  the  land ; 
that  is,  wo  cut  as  high  as  wo  can  with  the  scythe  consistently  with 
cutting  the  com  off  clean.  I  find  it  advantageous  not  to  turn  in  tho 
wheat-stubble  much  before  Christmas ;  the  land  being  a  sounder  and 
healthier  seed-bed  for  barley  when  not  longer  exposed  to  the  wet.* 
Wo  select  a  fair  time  for  ploughing  with  three  horses.  We  then 
break  down  the  top  by  harrowing  once,  with  two  horses,  in  the  first 
dry  time  in  February.  We  twice  cultivate  with  a  barley-cultivator,  a 
light  implement  that  I  have  had  constructed  specially  for  this  purpose, 
and  this,  which  we  use  instead  of  tho  harrow,  lifts  the  soil  completely 
up,  as  deep  as  it  has  been  ploughed.  This  requires  four  horses,  as  my 
land  being  in  8-foct  ridges,  the  cultivators,  drills,  harrows,  and  other 
implements,  are  made  to  take  a  whole  ridge.  Having  gone  once  over 
the  ridge,  wo  repeat  tho  operation ;  but  in  tho  second  instance  we  drivo 
the  cultivator  in  the  opposite  direction.  This  is  the  finest  prepara- 
tion I  have  yet  known  for  barley  upon  clay  land.  The  land  being 
in  8-fcct  ridges  the  horses  may  be  kept  oft*  it.f  Taking  the  entire 
expense  of  horse  and  hand  labour  from  beginning  to  end  of  the 
process,  I  find  the  total  cost  of  preparing  twenty  acres  of  land  for 
barley  to  bo  181.  Ss,  6d,,  or  18«.  5(1.  the  acre ;  but  I  set  a  low  price  on 
my  horse-labour,  having  some  salt  marshes  close  at  hand,  and  a  good 
run  for  the  horses,  which  cheapens  their  keep  considerably. 

After  barley  come  beans  and  peas.  For  this  crop  we  cart  a  good 
dressing  of  farmyard- dung,  sow  early,  and  hoe  and  weed  frequently. 
I  divide  this  course  into  three  different  classes — (1)  winter  beans, 
(2)  spring  beans,  and  (3)  an  early  description  of  peas.t 

The  next  course,  that  is  the  fourth  year,  is  oats  following  upon 
leans  and  peas :  and  with  the  oats  we  lay  down  the  land  to  clover. 
3ome  gentlemen  may  have  thought  that  this  work  was  overlooked,  and 
Ev^onderod  how  I  should  bring  it  in ;  but  I  find  that  I  have  grown  much 

I  acconnt  for  the  difference  in  this  way:— On  tenacious  soils,  like  mine,  the 
and  cracks  prodigiously  in  the  summer,  and  these  cracks,  if  undisturbed,  fhrm 
iv^atercourses  and  means  of  escape  for  the  heavy  autumnal  rainfall :  whereas  by 
iutumn  tillage  all  these  channels  are  stopped.  At  all  events,  I  find  that  in  practice 
he  land  broken  up  in  autumn,  comes  up  more  sodden  under  spring  cullivatioii 
^"^n  that  which  was  broken  up  after  Christmas. 
'  For  details  and  cost  of  cultivation,  see  diagram^ 
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better  seeds  after  a  good  Btanding  crop  of  oats  upon  mj  land  tban  I 
ever  did  after  barley  and  folding,  and  I  can  get  mj  seeds  up  with 
greater  regularity  and  certainty ;  therefore  I  seed  down  the  oat-crop 
for  clover. 

The  OAT-CROP  again  I  divide  into  three  parts,  first,  winter  oats, 

of  which  I  get  in  some  in  the  autumn  in  order  to  make  sure  of  some 

forward  com ;  then  black  Tartarian  oats,  a  hardy  priDductive  kind  for 

the  spring ;  and  lastly,  some  Canadian  oats.    I  sow  Tartarians  after 

winter  bouis  in  March,  put  winter  oats  on  the  'spring  bean-land,  and 

the  Canadians  on  the  pea-land,  and  change  the  ground  every  rotation. 

I  dung  for  this  crop  and  hoe  for  seeds.*     When  preparing  for  spring 

oais,  after  winter  beans  and  peas,  we  clean,  but  do  not  break,  the  land 

in  autumn,  finding  that  it  is  advantageous  to  let  the  land  lie  for  some 

time. 

We  have  now  got  through  the  four  crops  of  com,  which  follow  one 
after  the  other,  thus : — Wheat,  barley,  beans  or  peas,  and  oats.  I  como 
next  to  the  first  green  crop  or  fifth  year,  wherein  we  have  clean  clover, 
trefoil,  cow-grass,  Dutch  clover,  Italian  grass,  improved  Italian 
zye-grass,  besides  the  tares  required  for  mowing.  Apportion  those 
crops  according  to  your  requirements,  drill  all  the  seed  when  you 
lioe  oats  between  the  rows  of  com,  and  top-dress  early  Italian  rye- 
gruBwith  3  cwt.  of  guano,  one-half  to  go  on  in  autumn  and  one- 
h»U  in  spring.  Reserve  land  for  tares  sufficient  to  supply  nag- 
horses,  cart-horses,  colts,  and  cows,  and  also  to  provide  spring-feed  for 
the  ewes  and  lambs.  Sutton's  improved  Italian  rye-grass — the  most 
reliable  plant  I  have  como  across  for  many  years — will  como  to  tho 
scythe  or  be  ready  for  feeding  when  tho  tares  are  done.  Sow  what  clean 
clover  is  expedient,  and  seed  tho  rest  down  with  a  mixture  adapted  to 
your  soil,  so  as  to  make  a  good  sound  bottom ;  this  will  bo  the  last 
to  break  up  for  roots.*  This  is  the  land  on  which,  as  I  have  said 
before,  our  sheep  will  stand  during  tho  wettest  part  of  the  winter,  our 
old  clover-leys  remaining  unbroken  till  quite  tho  spring  of  tho  year, 
and  giving  a  firm  run  for  the  sheep  when  no  other  part  of  the  farm 
would  bear  them.  Tho  mixture  I  sow  is  composed  of  trefoil,  cow- 
grass,  Dutch  clover,  and  Italian  rye-grass;  my  mode  of  sowing  is 
this :  I  horse-hoe  with  Garrett's  implement,  and  di-ill  the  small  seeds 
between  the  rows  of  com  at  the  same  time  that  the  hoe  breaks  tho 
Burfiace ;  thus  tho  weeds  die  and  tho  seeds  begin  to  live  at  the  samo 
time. 

I  como  now  to  the  sixth  course — roots  following  seeds.  I  reserve 
the  land  which  was  in  tares  for  mangold ;  tho  .reason  being  that 
catting  these  early  tares  for  the  use  of  horses,  we  at  once  cart  on  long 
manure,  which  is  ploughed  in  immediately  with  three  horses  at  a 
great  depth,  so  that  tho  land  is  often  under  a  summer  fallow  in  May. 
I  follow  the  mangold  with  such  roots  as  store  well,  and  have  a  fair 
breadth  of  early  white  turnips. 

I  come  now  to  tho  second  division  of  the  seeded  or  clover  land, 
fliAi  is,  the  land  intended  for  swedes  and  hardy  turnips,     I  plough  as 

*  For  details  and  cost  of  coltivation,  see  diagram. 
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deep  as  the  soil  will  admit  of  in  March  or  April.  At  first  I  began 
by  ploughing  the  land  up  earlier ;  but  I  found  that  by  waiting  until 
the  water  was  going  down  in  the  spring  of  the  year,  my  land  came 
quicker  for  the  root-crop  than  if  I  had  turned  it  sooner,  and  it  had 
received  all  the  wet  of  the  winter.  I  also  found  it  healthier;  and 
when  pressed  for,  a  dry  spot  for  sheep,  I  had  these  good,  sound, 
healthy  clover-leys  to  go  to.*  I  think  you  would  be  surprised  to 
see  the  clover-lands  that  I  have  just  turned  in  for  roots.  Notwith- 
standing aU  the  wet  weather  we  have  had  this  year,  they  ploughed 
remarkably  well,  and  I  am  much  nearer  a  turnip-crop  there  than  I 
over  was  by  repeated  ploughings  during  the  ten  years  that  I  feurmed 
clays  in  Suffolk. 

I  come  now  to  the  third  division  of  the  ley  ground  in  the  prepara- 
tion for  roots ;  that  is,  the  rye-grasa  land,  which  was  laid  down  for  the 
ewes  and  lambs  in  the  spring  of  the  year.  We  plough  up  the  rye- 
grass ley  the  first  time  in-  January  or  February,  giving  it  more  tillage 
than  the  rest,  because  Italian  rye-grass  gets  tough  and  bunchy,  and 
wants  more  dealing  with  than  clean  clover  land.* 

We  are  now  arrived  at  the  next  course — the  seventh  year,  or  green 
fallow.  We  generally  preserve  a  portion  of  mangold  on  the  land: 
I  have  now  15  or  20  acres  aU  stored  on  the  land,  for  consumption 
upon  it  by  the  sheep.  But  we  always  run  off  sufficient  to  secure  us  in 
the  long  spring,  that  we  may  have  food  to  give  the  sheep  and  cattlo 
elsewhere.  After  the  mangold  has  been  removed,  we  plough  as  early 
as  possible  with  three  horses,  and  put  in  winter  tares,  if  any  more  are 
likely  to  be  required ;  but  sometimes  the  land  on  my  farm  is  so 
exceedingly  stiff,  that  I  let  it  remain  through  the  winter  without  a 
crop,  and  then  seed  it  down  with  winter  tares  in  good  time  (in  the 
spring,  and  so  fold  it  off  in  summer  and  prepare  the  land  for  wheat. 
The  whole  of  the  root  course  is  now  ploughed,  and  got  in  order  for  a 
summer  green-crop  as  speedily  as  possible.  As  the  sheep  clear  away 
the  roots  and  fold  off  the  ground,  so  we  plough  the  land  up  in 
preparation  for  another  green  crop;  and  the  most  profitable  one  I 
have  yet  met  with  is  rape,  which  we  put  in  as  the  land  is  broken 
up  with  the  same  manure  that  we  use  for  turnips.  The  successive 
sowings  provide  a  succession  of  food  for  the  sheep ;  the  new  green- 
crop  is  at  once  put  into  the  mangold  land  for  summer  consumption, 
and  the  turnip-Land  comes  after^vards.  My  earliest  sowing  of  rape 
is  in  April,  and  I  put  plenty  of  manure ;  cultivate  with  barley-culti- 
vator, four  horses;  harrow,  two  horses;  mixing  and  distributing 
manure,  two  horses ;  drill,  two  horses ;  light  roll,  one  horse.  The 
expense  of  tillage  in  preparing  for  the  summer  green  fallow  after  roots 
on  eight  acres  is  61  12«.  4c?.,  or  16«.  6Jd.  per  acre. 

I  have  now  to  direct  your  attention  to  the  folding  of  turnips  and  the 
preparations  for  the  same  summer  crop.  Break  with  Coleman  as  soon  as 
the  land  is  dry  enough ;  let  it  lie  and  get  thoroughly  dry  ;  then,  after 
the  first  good  rain,  harrow  well,  and  raise  plenty  of  mould,  and  get 
the  rape  and  mustard  in  to  follow  for  the  sheep.     Cultivate  with  six 

*  For  details  and  cost  of  cultivation,  see  diagram. 
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horses;  harrow,  three  horses;  roll,  two  horses;  harrow,  two  horses; 
mix  manure  and  distribute,  two  horses ;  drill,  two  horses ;  roll,  one 
horse.  Expenses,  taken  on  eight  acres,  dZ.  lis.  3(2.,  or  ll^.  5(i  an 
acre.  This  conies  to  rather  less  than  the  mangold  land,  because  it  is 
done  later  in  the  spring,  when  the  land  works  easier. 

The  next  point  1  have  to  deal  with  is  the  hare  winter  fallow ^  where  a 
piece  of  land  is  not  cropped  at  all.  We  plough  that  with  three  horses 
at  a  conyonient  season  in  winter,  and  put  in  winter  tares  in  February  : 
cultivating  as  for  rape  on  mangold  land.  The  expense,  taken  on  eight 
acres,  is  7/.  13«.,  or  19«.  lid,  per  acre. 

The  process  of  feeding  ofif  the  sununer  green  crop  is  of  course  th6 
preparation  for  the  first  year's  crop  of  wheat.  The  expenses,  as  shown 
in  the  diagram,  amount  only  to  11,  4ts,  Sd,  per  acre — a  very  import- 
ant reduction  on  the  usual  cost  of  preparing  for  the  wheat-crop  on 
heavy  land  farms. 

These,  then,  arc  all  the  details  of  my  system  of  management.  Its 
principal  feature  is — that  between  two  succeeding  crops,  whether  com 
or  otherwise,  ample  time  is  allowed  to  prepare  a  good  weather- 
made  surface  for  the  seed  which  is  next  to  come.  Another  important 
feature  is  that  the  root-crop  we  have  raised  at  so  much  expense  may 
he  consumed  at  the  precise  time  when  it  is  most  profitable  and  con- 
yenient  to  do  so.  Under  the  old  system  you  know  the  spring-corn 
is  hanging  over  head,  which  must  be  got  in  by  a  certain  time  and 
consequently  the  roots  must  be  got  rid  of — as  they  say  in  Suffolk,  the 
roots  must  either  be  "  puddled  in "  or  "  muddled  off "  the  land ;  but 
by  this  course  of  cropping  I  avoid  that  difficulty,  and  I  give  myself 
sufficient  time  to  consume  a  large  amount  of  green  crop  upon  the 
land  when  it  will  bear  sheep. 
In  reply  to  Lord  Bemers, 

liTr.  Hughes  said  he  drilled  as  much  rape  as  he  did  of  swede  turnips 
—about  two  pints  per  acre,  with  about  one  pint  of  mustard.     He  com- 
menced drilling  it  in  April,  went  on  until  June,  and  mixed  it  all  the 
time.    He  looked  upon  mustard  as  useful,  but  rape  was  the  plant ; 
indeed,  that  which  he  grew  after  turnips  last  year,  upon  the  stiffest 
clay  he  had  ever  seen,  was  of  such  enormous  bulk  that  this  year  he  had 
taken  his  turnip  platform  into  the  field,  put  on  the  chaff-cutter,  and 
cut  up  the  whole   crop  for  the  sheep.     The   wages   ho  paid   were 
10«.,  lis,,  and   12s,  a  week  to  the  labourer,  and  8d,  a  day  to  the 
women ;  but   they  were  about  to  be  raised.     The   horses  cost  only 
Is,  Gd,  a  day ;  but  he  had  the  advantage  of  having  a  considerable  run 
for  them  in  the  summer,  when  he  got  rid  of  them  for  a  long  time.     He 
hired   his   land  five  years  ago,  at  7s,  an  acre,  and  the  rent  was  an 
increasing  one.     He  drilled  his  oats  in  rows  of  8  feet,  and  he  hoed 
once  before  putting  in  the  seeds. 

In  reply  to  Mr.  Thompson  and  others, 

Mr.  Hughes  said,  that,  in  growing  wheat  after  two  successive  green 
crops  had  been  fed  off,  the  wheat  was  not  too  heavy,  if  only  planted 
early  and  thin.  He  used  H  peck  of  wheat  and  3  bushels  of  oats  to 
the  acre.  The  number  of  sheep  he  kept  varied  with  the  state  of  the 
m&rkets.     Until  this  yeiu*  he  had  generally  kept  Dorset  owes,  whioh 
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he  fatted  with  their  lambs ;  but  ag  there  was  a  prospect  of  mutton 
being  dear,  he  had  this  year  fatted  wethers  instead,  so  that  he  was 
saved  trouble  with  ewes  and  lambs,  and  enabled  to  feed  rather  more 
wethers  than  ewes,  because  provision  had  to  be  made  for  the  wants 
of  the  lambs.  Ho  had  a  good  deal  of  old  pasture,  but  the  sheep  never 
saw  it  till  after  the  clover-lands  were  ploughed  in  spring,  In  a  wet 
spring  the  sheep  were  driven  to  a  dry  pasture  till  they  could  go  to  the 
turnip-lands  again.  He  kept  a  great  many  colts  and  pigs^  but  no 
bullocks  at  all. 

Mr.  J.  Howard  asked  what  Mr.  Hughes  did  with  his  horses  at 
Michaelmas,  and  during  the  autumn  months,  seeing  that  he  left  the 
clover-ley  until  spring,  and  the  fallows  untouched  until  January,  or 
later  in  the  year  ? 

Mr.  Hughes  said  that  he  put  in  winter  beans  and  winter  oats,  cleaned 
and  tilled  the  bean-land,  and  carted  off  all  that  was  required  of  the 
mangold,  and  some  early  turnips  for  the  ewes  and  lambs  in  the  spring. 
He  did  not  use  so  many  horses  under  this  system  as  he  formerly 
did ;  and  he  had  had  no  idle  horses  in  autumn  since  he  had  farmed 
clay-land. 

Mr.  HowABD  was  sure  that  he  had  not  in  the  spring,  when  the  great 
bulk  of  his  work  appeared  to  be  done.  He  agreisd  with  Mr.  Hughes 
as  to  growing  tares  instead  of  roots  on  strong  land.  For  many  years 
that  had  been  the  custom  in  Bedfordshire,  and  a  better  crop  of  wheat 
was  got  after  it.  His  experience  of  autumn  cultivation,  however, 
was,  that  the  sooner  after  harvest  clay-lands  were  broken  up  the  better ; 
and  he  suggested  that  if  Mr.  Hughes  got  a  steam-cultivator  on  his  day- 
land  ho  would  have  some  advantage  in  breaking-up  in  the  autumn,  and 
would  not  £nd  the  land  so  tenacious  after  treating  it  in  that  manner ; 
nor,  indeed,  would  it  be  necessary  to  put  it  up  in  8-feet  bands  oi 
ridges,  as  clay  lands  when  broken  up  at  a  great  depth  and  laid  flat 
require  no  furrow. 

Mr.  Hughes  would  be  only  too  glad  to  find  that  the  steam-cultivatox 
could  be  used  with  advantage  on  such  ground  as  the  Hampshire  hills, 
with  their  stiff  clay  soil.  He  admitted  that  he  goi  out  of  the  S-feet 
ridge  whenever  he  could  ;  but  his  chief  reason  for  maintaining  it  npon 
his  form  was  that  his  land  was  so  dependent  on  the  seasons  that  by 
this  means  alone  he  was  often  enabled  to  snatch  an  opportunity  to  pop 
on  his  harrows  and  drills,  and  put  in  his  com,  the  horses  walking  in 
the  furrows,  whereas,  if  they  were  walking  on  the  flat  surfjace  they 
would  make  a  furrow  with  their  feet. 

Mr.  Howard  thought  Mr.  Hughes  entirely  wrong  in  the  conclusioi] 
that  steam  was  not  adapted  to  hilly  land.  On  the  contrary,  the  more 
hilly  a  country  was  the  greater  would  be  the  advantage  of  steam,  foi 
the  simple  reason  that  such  land  was  more  difficult  to  cultivate  witl 
horses,  and  there  was  a  larger  margin  of  profit  on  the  employment  o1 
steam.    Where  a  horse  could  go,  steam  could  go  there  better. 

Mr.  Thompson  said  that  he  had  some  particularly  heavy  clayH9oil 
and  he  found  that  the  great  thing  was  to  Imve  it  as  dry  as  possible :  i 
then  became  mellow,  and  more  easily  worked  with  less  labour.  Hi 
thought  that  by  ploughing  in  autumn  they  would  generally  seonre  i 
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fby  seedbed ;  whereas,  if  they  left  the  land  imemployed  until  the 
^rmg,  there  was  great  uncertainty  about  it ;  in  the  Nortii  of  England 
particnlarly  they  could  not  get  it  ploughed  early  enough  to  put  in 
the  seed. 

Lord  Behpers,  in  proposing  a  yote  of  thanks  to  Mr.  Hughes,  said 
he  could  go  a  great  deal  further  oven  than  Mr.  Howard  in  recommend- 
ing the  use  of  the  steam-cultivator  and  steam- digger.  He  had  had 
many  years*  experience  of  their  use ;  and  scientific  gentlemen,  when 
they  Tifiited  his  form,  said,  "  If  you  can  work  a  plough  up  and  down 
these  hills  on  this  strong  tenacious  clay,  you  can  do  it  anywhere."  By 
cdtiyating  the  old  clover-leys  and  everything  he  could  get  at  in  the 
oatamn,  tibe  land  was  now  in  the  most  perfect  state  possible.  The 
greater  part  of  it  only  required  to  be  further  harrowed  down  once, 
and  to  have  the  cultivator  once  passed  through  it,  to  fit  it  for 
all  business  purposes.  Some  years  ago  he  adopted  the  Norfolk 
system  known  as  the  ten-furrow  work,  and  had  all  his  implements 
inade  to  fit ;  so  that  in  ploughing,  dHlling,  and  other  operations, 
the  horses  trod  only  in  the  furrows,  and  from  seed-time  to  harvest 
never  trampled  on  the  land.  Ho  now  found  from  experience  that 
by  deep  draining  and  deep  cultivation,  especially  autumnal  culti- 
^ion,  he  had  no  longer  the  slightest  occasion  for  ten-furrow  work. 
And  there  was  this  furtlier  advantage,  that,  whilst  formerly  upon 
kifl  strong  lands  he  could  not  work  the  reaper,  he  could  now  cut 
*B  his  com,  beans,  and  everything  with  that  implement  in  the  most 
c^tivo  manner.  To  show  the  benefit  of  steam-ploughing  more 
particularly,  he  might  mention  that  just  before  last  harvest  he  took  a 
^wm  into  his  own  liands,  80  acres  of  wliich  wore  in  the  worst  possible 
state,  overrun  ^nth  twitch  and  almost  every  thing  that  was  bad. 
Having  no  horses  to  spare,  ho  sent  liis  steam-cultivator  on  to  the 
^d,  and  before  Michaelmas  arrived  he  had  eveiy  acre  quite  clean, 
some  of  it  having  hvon  cultivated  three  and  four  times  over ;  the  appli- 
cation of  the  rotary-harrows  of  Asliby  of  Stamford  helped  materially 
in  getting  the  land  into  perfect  condition.  Now,  if  he  had  had  any 
nmnber  of  horses,  it  would  have  been  impossible  for  them  to  have 
broken  up  the  land,  for  it  was  as  hard  as  the  road. 

Tlio  vote  of  thanks  having  been  put,  Mr.  Hughes  in  reply  said  he 
was  by  no  means  opposed  to  steam  cultivation,  but  looked  forward 
hopefully  to  a  time  when  he  should  be  able  to  use  it  economically, 
even  on  his  heavy  clay  farm. 


WrMj  Meeting  of  Cotmcil,  May  11,  18G4.  Mr.  Raymond  Babexb  in 
the  Chair.     Lecture  by  Dr.  Augustus  Voelckeb. 

The  Atmospheric  Nutbition  of  Plants. 

Dr.  VoETiCKER  said  : — Theoretical  inquines,  as  to  the  nutrition  of 
plants,  may  at  lii*8t  sight  appear  of  very  little  practical  interest,  but 
it  will  bo  found  on  reflection  that  questions  of  vital  importance  to  the 
&nner  depend  very  much  on  their  accurate  solution. 

Within  the  last  year  or  two  the  controversy  as  to  humus  has  been 
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revived  tinder  the  new  name  of  the  vegetable  mould  theory;  aii< 
BeriouB  apprehensions  are  entertained  by  many  intelligent,  educatei 
people  that,  by  degrees,  we  may  relapse  into  a  condition  wherein  i 
will  be  difficidt  to  grow  remunerative  crops  on  the  soils  of  Eng 
land.  Such  apprehensions  could  not  possibly  have  •been  entei 
tained  had  correct  views  existed  as  to  the  way  in  which  plant 
take  up  their  food.  The  old  humus  theory  has  been  snccessfdll; 
annihilated;  indeed,  affcer  Liebig's  forcible  writings  in  ezposin]^  i1 
fallacy,  it  is  impossible  for  it  to  be  maintained.  Yet  up  to  this  da^ 
readers  of  respectable  journals  are  addressed  in  lengthy  papers,  o 
the  so-called  vegetable  mould  theory,  which  are  anyfiiing  but  satif 
factory  to  those  acquainted  with  the  recent  progress  of  scientifi 
research  in  relation  to  the  process  of  vegetable  nutrition. 

In  dealing  with  the  subject  of  the  atmospheric  nutrition  of  plant 
very  little  can  be  said  that  is  original,  or  of  very  recent  date ;  fc 
within  the  last  five  or  six  years  no  very  striking  discoveries  besrai 
upon  the  subject  have  been  made.  Our  knowledge,  however,  in  th 
absence  of  any  material  additions,  has  become  more  definite  au 
positive,  so  that  we  can  speak  with  greater  certainty  on  matters  < 
which  we  had  formerly  but  indistinct  ideas. 

The  atmosphere  is  a  mechanical  mixture,  chiefly  of  two  gases 

oxygen  constituting  about  21  parts  in  round  numbers,  and  nitrog€ 

79.     Mixed  with  these  two  gases  are  carbonic  acid,  ammonia,  ax 

nitric  acid  in  certain   small  proportions;  water  is   also  invariab] 

present    in  the  shape   of  vapour.     It  is  interesting  to  notice  thi 

nitrogen,  the  most  conspicuous  constituent  of  the  atmosphere,  do< 

not  take  any  direct  part  in  the   nutrition  of  plants,  but  it  is  pn 

cisely  those  small  quantities  of  matters  for  a  long  time  overlooked- 

viz.,  ammonia  and  nitric  acid,  that  are  most  active  and  influential : 

the  process ;  for  notwithstanding  some  experiments  recently  made  : 

Franco  by  M.  Ville,  it  has  been  decisively  shown  by  M.  Boussingau] 

in  France,  and  Messrs.  Lawes  and  Gilbert,  in  England,  that  nitroge 

as  an  element  of  the  atmosphere,  is  not  assimilated.      Oxygen,  ti 

other  great  constituent  of  the  air,  has  an  influence  rather  indire 

than  immediate  in  the  nutrition  of  plants.     Plants,  through  the  m 

dium  of  their  leaves,  restore  oxygen  to  the  atmosphere,  and  therel 

keep  up  the  balance  which  it  is  so  necessary  to  maintain,  but  whii 

is  continually  disturbed  by  the  removal  of  the  oxygen  by  anima 

for  the   support   of  respiration.      We  have  abundant  proof  that 

is   chiefly   the  carbonic   acid  of  the  atmosphere  that  supplies  ti 

carbon  of  plants,  or,  in  other  words,  the  great  bulk  of  all  vegetatio 

It  is  calculated,  indeed,  that  at  least  three-fourths  of  the  dry  su 

stance  of  plants  is  derived  from  the  carbonic  acid  of  the  atmosphei 

Ouring  the  daytime,  the  absorption   takes  place  continuously;  ac 

»o  sooner  have  the  leoivcs  absorbed  carbonic  acid  than  they  set  abo 

.110  work  of  destroying  its  form,  assimilating  the  carbon,  manufacturu 

t  into  starch,  gum,  sugar,  and  other  combinations  found  in  all  vegetal 

productions,  and  at  the  same  time  throwing  off  the  oxygen  so  as 

^store  the  balance. 

Jt  ifl  T^v  «oinr  supposed  that  tho  decomposition  of  earbonic  ac 
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takes  place  only  in  direct  sim  light ;  this,  howeyer,  is  a  mistake,  for  the 
Teflectod  lays  and  difiPdsed  light  aro  equally  as  capable  as  direct  light 
of  prodncing  this  effect.  As  carbonic  acid  is  the  chief  source 
irbiaice  plants  derive  their  carbon,  the  question  naturally  arises : — Is 
there  sufficient  in  the  atmosphere  to  meet  all  the  requirements  not 
only  of  wild  but  cultivated  plants  ?  At  first  sight  this  atmospheric 
Boi^y  would  appear  to  be  anything  but  sufficient  for  the  purpose,  for 
according  to  De  Saussure's  accui*ate  and  precise  determinations  of 
the  amount,  there  are  only  about  four  parts  of  carbonic  acid  in  every 
10,000  parts  of  air.  These  determinations  have  been  confirmed  by 
many  otiier  observers,  and  it  is  therefore  not  far  wrong  to  say  that 
every  10,000  parts  of  air  contain  from  4  to  6  parts  of  carbonic  acid. 
Tliis  is  a  small  relative  proportion,  doubtless ;  but  when  we  consider 
tbe  enormous  volume  of  the  atmosphere,  the  perfection  and  beauty  of 
tlie  apparatus  which  plants  aro  provided  with  for  absorbing  the  car- 
bolic acid  diffused  around,  and  constantly  wafted  in  all  directions 
towarda  their  leaves-^when  we  further  consider  that  in  some  instances 
plants  arrive  at  maturity  which  have  had  no  other  source  from  whence 
to  derive  their  cai'bon,  wo  aro  forced  to  conclude  that  the  atmo- 
spheric supply  is  sufficient  for  most  plants.  This  idea  does  not  prc- 
cliicle  another,  that  carbonaceous  matters  in  the  soil  are  most  essential 
for  certain  purposes ;  but  as  a  rule  it  is  the  carbonic  acid  of  the  air, 
and  not  the  carbonaceous  matters  in  the  soil,  which  supplies  carbon  to 


Observations  on  the  wants  of  plants  havo  been  somewhat  enlarged 
of  late  years,  and  I  believe  I  am  not  wrong  in  stating  that  whilst  some 
plants  entirely  rely  upon  the  carbon  they  find  in  the  atmosi)here, 
others  are  greatly  benefited  by  carbonaceous  matters,  sometimes 
termed  humus,  which  it  is  desirable  should  be  present,  in  the  soil.  I 
believe  that  cereal  crops  arc  not  dependent  in  any  great  measure  upon 
any  carbonaceous  or  organic  matters  in  the  soil ;  whilst  root  crops, 
tnmips,  mangolds,  and  others  are  materially  benefited  by  the  carbon 
present  in  the  humus.  Whether  it  is,  however,  in  the  shaj^e  of  i)re- 
pared  organic  matter  that  the  humus  acts  usefully  as  a  source  of  carbon 
to  roots,  or  whether  it  is  because  the  humus  in  the  soil  is  continually 
undergoing  a  change,  and  producing  carbonic  acid  in  the  very  soil 
vbich  grew  tlie  roots,  I  leave  for  the  present  imdecided.  Indeed,  we 
have  no  very  distinct  experiments,  nor  are  they  easily  instituted,  to 
show  that  organic  matters  as  such  are  taken  up  by  plants ;  but  this  is 
certainly  known  as  an  important  fact,  that  the  air  in  tlie  soil  itself 
contains  a  very  much  larger  proportion  of  carbonic  acid  than  the 
atmosphere  resting  upon  it. 

Some  years  ago  M.  Boussiugault  made  some  yery  careful  experiments 
Qpon  the  amount  of  carbonic  acid  which  occurred  in  soils,  and  he 
fonnd  that  whilst  the  atmosphere  resting  upon  the  soil  only  gave  4 
*o  5  in  every  10,000  parts,  the  air  in  sandy  soil  recently  manured, 
c<*itained  217  pai-ts  of  carbonic  acid  in  every  10,000  parts.  Shortly 
■fcr  rain  the  air  from  the  same  soil  was  again  amdyzed,  and  was 
^onski  to  contain  as  much  as  974  parts  of  carbonic  acid ;  evidently 
■lowing  that  the  wetting  of  organic  matter,  and  the  rapid  dcconiposi* 
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tion  which  had  taken  place  in  it  through  contact  with  the  porous  earth, 
had  led  to  the  destruction  of  the  humus  and  the  formation  of  large 
quantities  of  carbonic  acid.  This  throws  some  light  upon  the  very 
startling  growths  sometimes  noticed,  especially  in  the  case  of  root- 
crops.  The  rapid  start  of  young  turnips  after  a  good  shower  of  rain, 
on  wellrdunged  land,  arises  from  the  rapid  production  of  carbonic 
acid  in  the  soil;  but  we  look  in  vain  for  this  result  in  soils  not 
properly  cultivated. 

Plants,  and  root  crops  especially,  not  only  take  up  carbon  throuf^ 
the  medium  of  their  leaves,  but  apparently  also  in  the  shape  of  carbonic 
acid  in  very  large  quantities  through  the  medium  of  their  roots ;  it  is 
especially  useful  to«  furnish  root  crops  at  an  early  stage  of  their 
growth  with  matters  that  supply  carbon  in  the  shape  of  carbonic  acid. 
Boussiugault  shows  that  whilst  in  calcareous  soil  there  are  in  10,000 
parts  of  air  only  87  of  carbonic  acid,  and  in  heavy  clay  soil  only  66, 
there  are  in  pasture-soils  as  many  as  179  parts  of  carbonic  acid 
to  every  10,000  parts  of  air.  Thus  it  will  be  seen  that  in  all  these 
instances,  the  quantity  of  carbonic  acid  in  the  soil  is  very  much  larger 
than  the  quantity  resting  immediately  above  it. 

In  the  next  place  1  have  to  direct  attention  to  atmospherio  am- 
monia, which  is,  perhaps,  the  most  important  constituent  of  the  atmS- 
sphere.  For  a  very  long  time  this  was  entirely  and  very  pardonably 
overlooked,  since  the  quantity  is  so  small  that  it  cannot  be  determined 
with  anything  like  precision,  and  it  is  necessary  to  have  recourse  to  an 
examination  of  the  rain  or  dew  to  ascertain  anything  like  an  approxima- 
tion to  the  truth.  Determinations  of  the  amount  of  ammonia  and  nitric 
acid  in  rain-water  have  been  made  by  Messrs.  Lawes  and  Gilbert,  and 
by  Professor  Way,  and  in  France  by  M.  Bineau,  and  also  by 
M.  Boussingault,  who  has  done  so  much  for  the  progress  of  scientific 
agricultural  chemistry.  According  to  M.  Bineau,  1,000,000  parts  of 
air  contain  only  about  *2  of  ammonia  ;  the  amount  varying  in  different 
seasons.  According  to  these  researches,  the  rain  which  falls  annually 
upon  an  English  acre  carries  upon  the  land  about  22  lbs.  of  nitrogen. 
This  quantity  includes  the  nitrogen  which  occurs  in  rain-water  in 
the  state  of  ammonia,  as  well  as  that  in  the  form  of  nitrio  aoid. 
Twenty-two  pounds  upon  an  acre  is  but  a  small  amount,*  and 
we  have  to  consider  the  very  important  question  whether  this  quail" 

♦  In  the  course  of  a  subsequent  lecture  Professor  Voelcker  qualified  the  state- 
ment here  made  by  explaining  that  he  quoted  from  Baron  Liebig's  *  Iaws  of 
Husbandry '  when  he  assigned  these  proportions  to  the  ammonia  in  nun-water. 
Dr.  Voelcker  then  added,  "  I  find  that  the  figures  do  not  correctly  represent  the 
average  amount  of  ammonia  vrhich  is  present.  I  mentioned  22  lbs.  as  the  amount 
of  ammonia,  but  14  lbs.  wfuld  be  nearer  the  mark.'  This  correction  is  important 
in  reference  to  the  consideration  whether  atmospheric  ammonia  is  sufficient  to 
meet  the  requirements  or  wants  of  the  plants.  If  it  be  stated  to  be  half  as  much 
again  as  it  actually  is,  that  of  course  makes  a  difference  in  our  views  respecting 
the  propriety  of  supplying  ammonia  in  the  shape  of  manure,  or  leaving  plants  to 
find  their  supply  in  the  atmosphere."  The  amount  of  ammonia  in  rain-water,  no 
doubt,  varies  considerably  in  different  localities,  and  it  is,  therefore,  not  easy  to 
give  a  fair  average.  On  the  whole,  however,  he  thought  U  lbs.  represents  i 
nearly  the  average  of  ammonia  in  rain-water  than  22  lbs* 
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tity  is*  sufficient  for  tho  reqmTements  of  plants.  M.M.  Bincau  and 
Boussingault  pursued  a  very  extensive  series  of  experiments  bearing 
upon  this  matter,  and  from  them  it  followed  that  whilst  some  plants 
may  find  a  sufficient  quantity  of  nitrogen  in  the  shape  of  ammonia 
or  nitric  acid  in  the  atmosphere  to  enable  them  to  grow  luxuriantly, 
others  are  decidedly  benefited  if,  in  addition  to  the  atmosplicric  am- 
monia or  nitric  acid,  they  are  supplied  through  the  mediiun  of  the 
soil  with  either  ammoniacal  salts  or  nitrates,  or  organic  matters  pro- 
dacing,  on  gradual  decomposition,  either  nitric  acid  or  ammonia. 

It  is  generally  admitted  that  cereal  crops  are  more  benefited  by 
ammoniacal  fertilizers  than  those  commonly  termed  green  crops.  It 
is  interesting  to  inquire  as  to  the  reason  of  this  distinction.  It  would 
seem  at  first  sight  that  green  crops  are  more  capable  than  cereals  of 
aasmiikting  atmospheric  ammonia  or  nitric  acid,  because  of  the 
greater  development  of  the  leafy  part.  But  it  is  only  under  certain 
conditions  that  root-crops  can  be  thiwvn  entirely  upon  atmos})heric 
rewnrces  for  their  food.  When  plants  like  turnips  grow  raj^idly,  it 
generally  happens  that  the  soil  contains  a  considerable  quantity  of 
organic  matter,  which  favours  the  development  of  loaf;  but  when  for 
some  reason  or  other  a  deficiency  of  organic  matter  occui's,  as  is  often 
tbe  case  in  sandy  soils,  ammoniacal  matters  are  supplied  with  great 
ntility  even  to  root  crops.  There  are,  however,  other  instances  in 
which  those  manui'cs  ai'o  entirely  wasted.  How  necessary  it  is  then 
that  wo  should  have  precise  and  accurate  observations  upon  these 
important  matters,  and  that  wo  should  not  bo  satisfied  with  genoml 
statements  not  unfrcqueutly  made  by  men  who,  though  eminent  for 
scientific  research,  are  deficient  in  the  qualifications  of  mind  that 
would  entitle  them  to  become  the  guides  of  j^ractical  men  !  Many 
theories  arc  extremely  beautiful,  simple,  or  interesting  to  all  who 
take  an  interest  in  the  progress  of  farming,  but,  from  want  of  suf- 
ficiently minute  attention  to  details,  the  farmer  in  his  ai)i)lication 
of  them  may  be  seriously  misled.  The  sum  and  substance  of  my 
ol)8cr?ations  is,  tliat  whilst  wo  know  that  under  certain  conditions 
which  have  as  yet  to  be  still  more  minutely  examined,  and  for  certain 
crops,  we  have  a  sufiicient  atmospheric  supply  of  ammonia  and  nitric 
acid,  there  are  other  crops,  and  more  especially  cereals,  which  do  not 
grow  Tn-ith  sufficient  rapidity  to  be  remunerative  without  the  addition 
of  nitrogenous  manures  to  the  soil. 

Upon  the  great  influence  of  water,  whether  in  tho  shape  of  watery 
vapour,  dew,  or  direct  rain,  as  necessary  food  to  plants,  I  need  not 
dwell,  but  I  pass  on  to  another  cfiect  of  the  atmosphere  on  vegetation. 
The   observations   I   have   hitherto    made   all   tend   to   show   tho 
direct  ^uflueuce  which  the  atmosphere  has  in  the  nutrition  of  plants ; 
but  there   is   another   part  which  it   plays  in  the  growth  of  vege- 
tables, which,  though  it  may  be  called  the  indirect  one,  is  so  great  in 
its  effect,  that  we  may  say  positivi^ly  that   all  soils  which  are  not 
penetrated  by  air  are  unproductive,  no  matter  how  much  food  they  may 
otherwise  contain.     Cases  ai'c  constantly  brought  under  my  notice,  of 
0oi]fi^  Bent  for  examination,  which  are  characterised  as  unproductive, 
but  turn  out  to  contain  an  abundance  of  all  the  mineral  constituents 
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required  for  the  growth  of  plants,  and  require  only  to  be  thoror 
penetrated  by  the  air  in  order  to  furnish  an  unlimited  quantity  of 
The  atmosphere  really  exercises  a  most  beneficial  effect  both  a 
inorganic  and  organic  constituents  of  the  soil.  I  have  allude 
the  large  quantity  of  carbonic  acid  present  in  the  air  which  exif 
the  interstices  of  the  soil,  but  this  supply  cannot  be  produced  u 
the  air  finds  its  way  into  the  soil.  An  excess  of  organic  matt 
the  shape  of  decaying  roots  or  leaves  is  so  injurious,  that  whc 
exists  in  soils  which  are  not  easily  penetrated  by  air  it  would  be  : 
better  for  it  to  be  burnt  altogether  away.  At  first  sight  this 
appear  to  involve  a  great  waste  of  useful  material  in  clay-soils 
if  the  beneficial  effect  be  greater  than  the  sacrifice,  it  can  sea 
be  called  a.  waste ;  for  although  serious  doubt  has  been  entert 
respecting  the  utility  of  burning,  some  soils  are  with  so  much  di£B 
penetrated  by  air  that  burning  is  the  only  way  of  destroyini 
organic  matter,  which  when  present  in  an  imperfectly  aerated 
dition  is  rank  poison  to  most  cultivated  plants.  It  is  certain  tht 
destruction  of  sour  humus,  as  it  has  been  called — ^though  in  a  che 
point  of  view  all  humus  is  acid — has  been  attended  with  most 
ficial  effects,  and  when  recourse  cannot  be  had  to  proper  mea 
aeration,  this  destruction  has  been  practised  with  very  great  a 
tage  to  the  succeeding  crop,  even  if,  as  in  the  case  of  tumi 
would  be  otherwise  benefited  by  the  presence  of  carbonaceous  m 
in  the  soiL  When,  however,  we  can  effect  the  destruction  of  oi 
matters  by  the  atmospheric  oxygen,  the  practical  result,  I  ha 
doubt,  will  be  greater ;  for  not  only  does  the  air,  and  more  espe 
the  atmospheric  oxygen,  act  upon  the  organic  matters  in  prod 
carbonic  acid,  but  it  also  has  an  important  effect  upon  them  ii 
ducing  nitrates  in  the  soil. 

The  quantity  of  organic  nitrogen  in  the  soil  is  very  large. 
years  ago  I  made  an  experiment  with  the  view  of  ascertaining 
much  nitrogen  was  present  after  the  clover  crop  had  been  ren 
and  I  ascertained  that,  taking  an  acre  as  the  experimental  ai 
was  equivalent  to  rather  more  than  the  amount  of  nitrogen  pres 
8  cwt.  of  Peruvian  guano.  It  has  been  found  that  the  clover  c 
the  most  excellent  preparation  for  the  succeeding  wheat,  and 
known  now  as  a  fact,  that  after  growing  a  good  crop  of  clover  i 
large  amount  of  root  is  left  in  the  soil.  It  cannot  be  maintains 
the  nitrogen,  to  the  whole  extent  I  have  stated,  will  be  availal 
the  shape  of  nitric  acid ;  yet,  if  only  one  half  becomes  so  ava: 
the  reason  will  at  once  bo  seen  why  a  good  crop  of  clover  is  fl 
invariably  followed  up  by  an  abundant  crop  of  com.  But  in 
that  the  beneficial  effect  should  take  place,  it  is  most  essentia 
the  soil  should  be  penetrated  by  the  air,  and  that  after  gro^ 
good  crop  of  clover  immediate  steps  should  bo  taken  to  work  th< 
for  the  better  the  soil  is  worked  by  proper  machinery  the  soon 
clover-ley  is  broken  up,  the  sooner  atmospheric  air  enters  the  so 
more  rapidly  the  nitrogenous  constituents  of  the  root  are  dest 
and  the  more  abundantly  arc  nitrates  formed  in  the  soil.     I 


Atmospheric  Nutrition  of  Plants.  537 

enmincd  soil  that  had  been  well  penetrated  by  air,  without  finding 

t  quantities  of  nitrates  present, 
much  with  regard  to  the  indirect  influence  of  the  atmosphere  in 
the  nutrition  of  plants. 

The  indirect  influence  of  the  air  on  mineral  matters,  especially  in 
diy-Boils,  is  also  most  important.  Clay-soils  frequently  contain  an 
ftimndant  store  of  mineral  food,  which  is  as  essential  as  atmospheric 
food  to  the  growth  of  plants ;  but  in  many  cases  it  is  so  locked  up 
flttt  it  is  of  little  or  no  avail  to  the  growing  plants,  and  it  is  only 
lium  the  air  thoroughly  penetrates  the  soil  that  it  becomes  available. 
It  is  by  the  introduction  of  atmospheric  oxygen  and  carbonic  acid 
I  tbat  many  mineral  compounds  entering  into  the  double  silicates  of 
ilmnina  are  gradually  decomposed,  and  the  alkalies,  lime,  potash, 
soda,  &c.,  are  rendered  assimilable  by  plants.  In  consequence  of  this 
remarkable  action,  the  surface  of  the  soil  becomes  more  porous  and 
powdery;  and  a  proper  aeration  reduces  a  stiff  clay-soil  into  fine 
earth,  at  the  same  time  producing  the  food  so  much  wanted  for  the 
growth  of  the  plant,  and  that  condition  which  enables  the  plant  to 
a^il  itself  more  abundantly  of  atmospheric  food;  for  the  more 
porous  the  soil  is,  the  moro  readily  it  absorbs  ammonia  and  carbonic 
wid  from  the  atmosphere.  The  atmosphere  supplies  an  abundant 
store  of  food  in  a  direct  way  to  all  plants ;  it  also  supplies  nutriment 
in  an  indii-ect  way  by  operating  upon  the  organic  matters  of  the  soil, 
producing  carbonic  acid  and  nitrates.  It  operates  upon  the  mineral 
constituents  of  the  soil,  rendering  them  soluble,  and  therefore  avail- 
able OS  food  for  plants  ;  and  lastly,  while  effecting  all  these  beneficial 
changes  in  the  soil  itself,  it  materially  improves  its  mechanical  con- 
dition, whereby  it  acquires  the  power  of  availing  itself  more  perfectly 
of  the  food  existing  in  such  great  abundance  in  the  atmosphere. 

Discussion. 

Mr.  Frere  :  You  tell  us  that  rain  furnishes  22  lbs.  of  ammonia  and 
nitric  acid  to  the  acre.  You  have  also  spoken  of  the  nitrogen  in  tlio 
roots  of  an  acre  of  clover  being  equivalent  to  8  c^vt.  of  guano ;  for 
the  purpose  of  connecting  the  two  statements,  will  you  also  nienti(m 
the  umnber  of  pomids  of  nitrogen  in  1  cwt.  of  guano  ? 

Dr.  VoELCKLR :  Good  Peruvian  guano  contains  from  14  to  15  lbs. 
of  nitrogen  to  the  cwt.  I  mentioned  only  one  example  of  the  quantity 
of  nitrogen  in  roots  and  other  vegetable  remains  that  are  left  in  the 
soil ;  but  it  of  course  varies.  I  am  at  present  engaged  in  an  inquiry 
into  the  growth  of  clover,  and  I  shall  follow  it  up  by  endeavouring  to 
ascertain  how  far  it  is  useful  as  a  prepamtion  for  the  wheat  crop. 

Mr.  Frere  :  I  gather  from  these  premises  that  a  dressing  of  4  cwis. 
of  guano  would  produce  about  GO  lbs.  of  nitrogen  in  difierent  forms, 
or  three  times  as  mucli  as  the  .rainfall  will  i)roduce. 
Dr.  YoELCKER  :  Exactly  so. 

Mr.  IIoLLAND,  M.P.,  in  allusion  to  the  large  amount  of  nitrogen  in 
the  roots  of  clover,  said  that  in  growing  and  managing  the  clover  crop, 
it  "was  desirable  to  pay  as  much  attention  as  possible  to  increasing  the 
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roots.    If  tlie  heads  only  were  worked  off,  the  stems  were  tiniiijixre< 
the  plant  continued  to  grow,  and  a  large  amount  of  root  was  formed 
but  if  the  clover  was  fed  off,  the  plant  was  more  or  less  injured 
not  killed,  and  no  root  was  formed.     This  in  considering  the  effect  i 
the  clover  crop  upon  wheat  would  be  of  very  great  value. 

Dr.  VoELCREB  said :  The  question  had  already  occupied  his  attei 
tion,  and  he  found  that  after  two  years*  clover-crop,  leaving  the  fin 
year's  crop  standing  for  seed,  more  nitrogen  was  actually  obtaine 
than  when  the  clover  was  immediately  fed  off.  The  explanation  wa 
that  roots  develope  themselves  much  more  perfectly  when  the  clovei 
plant  is  allowed  to  grow  without  being  checked,  than  if  subjected  t 
the  nibbling  tooth  of  the  sheep.  As  the  question  was  one  of  grea 
practical  importance,  he  hoped  that  in  event  of  it  being  necessary  t 
extend  his  observations  and  experiments,  members  of  the  Society  i 
different  parts  of  England  would  assist  him  by  forwarding  hii 
specimens  of  clover  from  different  localities. 

Mr.  CoLBMAN  asked  whether  the  comparative  injury  from  feeding 
as  against  mowing,  in  reference  to  the  wheat  crop,  would  not  depen 
in  a  great  measure  upon  the  method  of  feeding ;  whether  the  pla 
which  he  believed  was  most  economical  as  far  as  the  animal  wa 
concerned,  viz.  that  of  passing  rapidly  over  the  surfEU^e,  allowing  th 
crop  to  attain  a  height  of  6  or  8  inches,  and  then  at  once  feeding  of 
giving  one  day  say  to  one  spot — would  not  answer  the  same  purpoe 
as  allowing  the  clover  to  nm  up  to  seed?  It  might  be  gathere 
from  what  Mr.  Holland  said,  that  mowing  a  crop  would  produc 
more  of  root  than  feeding  off.  That,  however,  was  hardly  consistei] 
with  his  experience.  If  the  crop  was  continually  gnawed  down,  the 
could  readily  understand  that,  like  a  tree  constantly  topped,  it  woul 
not  produce  root  growth ;  but  he  should  like  Dr.  Voelcker's  opinion  s 
to  whether,  supposing  it  were  fed  off  in  the  way  he  had  suggested  i 
the  case  of  poor  but  not  clay-soils,  they  might  not  expect  a  bette 
result. 

Mr.  Fbebe  observed  that  it  had  been  the  immemorial  practice  t 
plunder  the  pastures  for  the  advantage  of  the  rest  of  the  farm ;  but,  o: 
the  other  hand,  it  was  said  that  the  pastures  were  the  landlord* 
bank.  This  was  a  paradox  which  had  an  important  bearing  upon  th 
question  under  their  notice. 

Dr.  VoELCEER  (in  acknowledging  a  vote  of  thanks  proposed  b; 
Sir  John  Johnstone,  and  seconded  by  Mr.  Holland,  M.P.)  said  h 
could  not  form  any  precise  opinion  as  to  the  point  raised  b; 
Mr.  Coleman,  but  he  proposed  to  make  experiments  with  the  view  o 
ascertaining  the  amount  of  produce,  and  what  was  left  in  the  groun< 
after  treating  a  piece  of  clover  in  various  ways.  With  respect  t 
Mr.  Frere's  question,  he  could  only  hope  that  those  who  looker 
upon  pastures  as  a  bank  had  some  other  bank  as  welL  He  hai 
generally  found  that  those  who  looked  upon  pastures  as  a  bank  fron 
which  they  could  continually  draw,  were  not  men  who  were  very  wel 
to  do,  and  certainly,  if  they  were  tenants,  were  of  no  great  advantag 
to  their  landlords. , 
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Hedxngof  WeeJcly  CouncUy  Wednesday^  April  23rd,    Lord  Feybbsham 
in  the  Chair. 

The  subject  of  AGEiouLTtrBAL  Education  was  introduced  by 
Mr.  Holland,  M.P.,  who,  after  a  few  introductory  remarks,  pro- 
ceeded as  follows : — 

My  Lord, — We  are  all  agreed  on  the  necessity  of  something  being 
done  in  the  way  of  education  for  the  agricultural  class.  In  general 
the  sahjects  for  discussion  here  take  two  or  three  different  phases, 
according  to  the  nature  of  the  land,  the  climate,  and  the  latitude ;  so 
that,  in  matters  of  agricultural  practice,  there  are  different  views 
vising  out  of  these  circumstances;  but  education  is  a  subject  in 
which  we  all  feel  an  interest,  but  which  we  hardly  know  how  to 
handle,  in  consequence  of  our  not  having  any  particular  system  con- 
nected with  the  agricultural  body.  A  few  years  ago  the  question 
would  not  have  been  mooted  in  this  Society  ;  but  the  growth  of  civi- 
lisation, the  way  in  which  man  is  now  forced  to  exert  himself,  what- 
ever may  be  his  social  position,  and  the  manner  in  which  he  has  to 
compete  with  his  fellow  man,  require  that  no  class  should  be  back- 
wird  in  the  acquirements  of  the  age.  As  illustrating  the  question 
of  edacation  in  connection  with  agriculture,  I  would  refer  to  the 
answer  of  an  engineer  of  some  repute  in  connection  with  this  Society, 
who,  when  asked  how  a  young  lad  should  be  brought  up  for  the  pur- 
pose of  becoming  an  engineer,  replied,  *'  Send  him  to  King's  Colhige, 
Of  to  some  other  large  public  establishment  of  that  nature."  Tlien 
camo  the  inquiry,  "What  do  they  teach  of  engineering  there  ?**  "Never 
mind,"  was  the  reply  :  "  don't  think  at  present  of  his  future  pro- 
fession ;  think  only  of  his  having  a  largo  groundwork,  a  broad  basis 
for  a  good  general  education."  The  same  advice  would  apply  to  the 
early  education  of  a  member  of  the  agricultural  body.  The  fact  is, 
tliat  whatever  our  ancestors  may  have  done  in  the  shape  of  education 
was  voluntary  on  their  parts ;  it  was  owing  to  the  peculiar  habits  or 
tastes  of  the  individual  if  he  became  an  educated  man ;  but  now 
education  is  a  necessity,  and  the  only  question  is— How  shall  tho 
want  be  met  ?  Li  connection  with  this  subject  of  education,  every- 
body ought  to  read  a  pamphlet  by  the  Kev.  J.  L.  Brereton,  Prebendary 
of  Exeter  Cathedral,*  who  has  not  only  done  great  service  by  tho 
nianner  in  which  he  has  made  known  the  wants  of  the  middle  classes, 
but  has  gone  practically  to  work,  and,  through  his  position  and  pecu- 
har  qualifications,  has  been  able  to  make  the  public,  and  those  who 
have  power  and  authority  in  his  own  county,  take  an  interest  in  work- 
up out  practically  the  views  which  he  has  submitted  to  them. 

Education  has  been  quaintly  declared  to  bo  the  placing  of  tho 
growing  human  creature  in  such  circumstances  of  direction  or  restraint 
M  may  make  the  most  of  him.  It  is  the  maeliiuery  for  furnishing 
hhn  with  such  information  as  will  be  practically  serviceable  to  him 
U  &tare  life.     In  considering  the  question  with  regard  to  the  fEumer 

*  *  Education  as  connected  with  Agriculture.* 
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wo  must  remember  that  there  are  three  classes  connected  with 
land :  the  landlord,  the  labourer,  and  the  occupier.  Now  the  rep 
of  different  public  officers  in  this  country  show  that  the  intermed 
class — that  of  occupiers — has  been  sadly  neglected.  Mr.  Bellairs, 
of  the  Inspectors  of  Schools  appointed  by  the  Privy  Council,  says : 

"  I  am  afraid  that  in  my  district  (that  is  Gloucestershire,  Worcestersl 
and  Warwickshire),  there  are  few  instances  of  schools  for  farmers,  small  trs 
men,  artisans,  and  others  of  that  class,  and  yet  it  would  be  diflBcult  to  met 
any  description  of  school  that  is  more  important.  There  is  no  class  of  so< 
so  imperfectly  educated,  or  whose  opinions  are  so  cnidely  formed." 

Mr.  Brereton  also,  speaking  of  the  wants  of  the  same  class,  saye 

"  The  comparative  deficiencies  of  middle-class  education  in  England  ma 
attributed  to  the  single  fact,  that  neither  in  the  development  during 
century  of  the  higher  system  "  (that  is,  the  system  of  public  schools,  colh 
and  Universities  for  the  wealthier  classes),  "  nor  in  the  establishment  of 
lower  "  (which  has  reference  to  the  State  education  given  to  the  poorer  clai 
of  which,  by  the  way,  the  large  body  of  occupiers  of  land,  as  well  as 
middle  classes,  are  the  chief  supporters  through  having  to  pay  the  rates),  * 
there  as  yet  been  provision  made  for  the  large  intermediate  class  who 
neither  aspire  to  the  former  nor  condescend  to  the  latter.  There  are,  ind 
many  advocates  for  so  extending  these  two  systems  aS  to  embrace  all  the  u 
middle  class  in  the  educational  system  of  the  gentry,  and  to  absorb 
remainder  in  that  formed  by  the  help  of  the  State  for  the  laboiu^r.  It  is 
still  an  open  question,  though  Inot  likely  ong  to  be  so,  whether  public  opi 
will  acquiesce  in  the  permanent  establishment  of  those  subsidiary  exam 
tions  which  the  Universities  have  recently  undertaken  for  the  middle  cla« 
whether  it  ^^'ill  adopt  the  proposal  to  establish,  in  connection  with  the  diffe 
counties,  a  new  educational  system  with  its  own  public  schools,  collies, 
University." 

The  great  mass  of  the  middle  class  are  without  any  means 
obtaining  an  education  commensurate  with  their  wants.  Beferrin^ 
this,  Mr.  Brereton  continues : — 

"  In  either  case  we  may  hope  that  a  standard  will  be  gradually  fixed ' 
for  general  knowledge  and  for  special  studies,  which  will  remove  the  exif 
uncertainty  of  object  and  irregularity  of  method,  which  are  equally  injur 
to  the  teacher  and  the  taught,  to  the  school  and  the  home." 

Then,  alluding  particularly  to  the  farmer,  he  observes : — 

"  The  effects  of  such  a  definite  standard  upon  the  English  farmer's  fai 
can  hardly  be  overrated.  When  once  it  becomes  recognised  as  the  rule, 
all  the  sons  of  the  family  should  complete  their  education  by  obtainii 
degree,  the  habits  of  the  household  would  be  regulated  accordingly ;  and 
nere  necessary  arrangements  for  study  would  open  in  the  seclusion  and 
luent  leisure  of  the  farmer's  home  prospects  of  domestic  order  and  happi 
litherto  almost  unknown.  Such  an  object  alone,  without  reference  to 
neans  of  its  attainment,  would  insure  this.  For  equally  the  holidays  of 
schoolboy,  the  vacation  of  the  collegian,  or  the  daily  pursuits  of  the  h 
Jtudent  would  have  this  effect,  extending  also  indirectly  to  the  female  mem 
'>f  the  family." 

Such  is  the  farmer's  connection  with  the  large  middle  class ; 
he  section  of  that  class  to  which  immediate  reference  is  now  mad 
i^A  p^crriViiitnriU  section,  in  dealing  with  which  the  great  diffic 
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comes  in   tbat   we  hardly  know  wLctbcr  the  machinery  exists  for 
brining  into  play  all  that  can  be  requisite  as  speedily  as  the  present 
genfiiation  requires.    That  there  is  a  demand  for  it,  I  think  there 
cui  be  no  doubt ;  but  how  is  the  demand  in  this  section  of  the  great 
middle-class  to  be  met?     During   the   period  boys  are   at  school 
gpend  education  of  a  public  nature  is  all  that  is  required.     The 
difiercnce  between  a  public  and  private  educational  system-  is  this, 
that  the  public  system,  being,  as  it  were,  public  property,  lays  itself 
open  to  the  approbation  or  disapprobation  of  tho  class  requiring  it 
for  its  own   benefit;    and   at  the    same   time,   in  connection  with 
public  education,  a  certain   amount  of  stimulus   is  applied  in  tho 
fihapo  either  of  scholarships,  prizes,  or  some  particular  mode  in  which 
hononrs  are  bestowed,   giving  to   the   individual  receiving  them  a 
certain  status,  and,  if  the  examinations  bo  what  they  ought  to  be,  an 
opportunity  of  displaying  what  there  is  in  him.     I  think  myself  that, 
in  the  case  of  the  children  of  agriculturists  the  nature  of  the  educa- 
tion onght  to  be  public,  like  that  of  tho  children  of  other  sections  of 
the  middle  classes,  but  that  something  more  is  also  wanted.     While 
•t  college  there  ought  to  bo  some  connection  between  the  practical 
working  of  the  land  and  tlie  future  farmer.     And  here  is  one  of  the 
difficulties  with  which  we  have  to  contend.     Mr.  Grey,  of  Dilston,  in 
the  course  of  a  speech  which  he  made  in  the  north  some  time  ago, 
B»id;— 

**  The  time  has  ?;onc  by  with  too  many  of  us  to  profit  by  the  improved 
education  which  the  prcsout  state  of  society  requires  and  alYords;  but  allow  mc 
to  remind  such  of  you  as  have  the  responsibility  of  being  parents,  of  the  duty 
incumlHint  u[»on  you  to  educate  your  families  so  as  to  lit  them  lor  taking  a 
resi.ectable  josition  in  life.  It  is  the  best  i)atrimony  "vvhich  you  can  bestow 
^l^n  thorn.  A  liheral  and  judicious  course  of  education  is  the  foundation  of 
future  aaiuirements ;  it  opens  up  the  sources  of  knowledge,  and  gives  vigour 
ami  O]i|)oriunity  of  expansion  to  any  i)eculiar  tendency  of  intellect  which  the 
mind  is  <lis])osi;<l  to.  Without  it  no  man  need  expect  to  keej)  pace  with  tho 
movement  of  society,  or  to  make  his  way  in  arts,  manufactures,  or  even  agri- 
cnlture~to  which  some  knowledge  of  chemistry  and  the  natural  sciences  is 
in-.lispensahle.-' 

Having  done  with  education  as  connected  mth  agriculture,  wo  have 
next  to  consider  agricultural  education,  based  uj>on  the  broad  founda- 
tion of  general  education  which  is  to  ho  obtained  at  one  of  the  public 
in.stitutions,  of  which  I  liopc,  tlirougli  tho  exertions  of  Mr.  Brereton 
and  others,  and  the  example  set  us  in  the  county  of  Devon,  we  shall 
8oon  see  many  scattered  over  tho  coimtry.  Mr.  Wilson,  of  Edington 
Mains,  the  author  of  '  British  Fanning,'  gives  his  opinion  with  regard 
to  the  rising  young  fanner  in  the  following  tenns : — 

"ITic  mere  j^os^^i^ssion  of  capital  does  not  qualify  a  man  for  U'lng  a  farmer, 
nor  is  there  any  virtue  inherent  in  a  lease  to  insure  his?  success ;  to  these  must 
be  addc.l  jToljity,  knowledge  of  his  business,  and  diligence  in  ])rosecuting  it. 
These  qualitications  are  the  fruits  of  a  uood  enlucation  in  the  fullest  sense  of 
that  term,  and  are  no  more  to  he  looked  for  without  it  than  good  crops  without 
good  husbandry." — **  But  the  great  difficulty  at  ]>resent  lies  in  finding  appro- 
prute  occupations  for  such  youths  between  their  fifteenth  and  twentieth  years. 
Jn  many  cases  sons  of  farmers  are  during  that  jKiriod  put  to  farm-labour.     If 

VOL.  XXV.  2  P 


542  Abstract  Report  of  Agricultural  Discussions. 

they  are  kept  steadily  at  it  and  are  made  proficient  in  every  kind  of  wor 
formed  on  a  farm,  it  is  a  good  professional  training  as  far  as  it  goes.  Tb( 
common  one — at  least  as  regards  the  sons  of  the  larger  class  of  farmers— 
consists  of  loitering  about,  without  any  stated  occupation,  attending  fai 
markets,  and  probably  the  race -course  and  hunting-field,  is  about  the 
absurd  and  pernicious  that  can  well  be  imagined.  Such  youths  are  re; 
be  pitied,  for  they  are  neither  inured  to  bodily  labour,  nor  aflbrded  the  b 
of  a  liberal  education.  It  need  not  surprise  any  one  that  such  haplej 
often  prove  incompetent  for  the  struggles  of  life,  and  l)ave  to  yield  their 
to  more  vigorous  men  who  have  enjoyed  the  benefit  of  bearing  the  y( 
their  youth.  Unless  young  men  are  kept  at  labour,  either  of  mind  or 
until  continuous  exertion  during  stated  hours,  confinement  to  one  plac 
prompt  obedience  to  their  superiors,  have  ceased  to  be  irksome,  there  is 
hope  of  their  either  prospering  in  business  or  distinguishing  themselves  ii 
profession.  Owing  to  the  altered  habits  of  society  there  is  now  less  like 
than  heretofore  of  such  young  persons  as  we  are  referring  to  being  subjec 
that  arduous  training  to  bodily  labour  which  was  once  the  universal  pn 
and  hence  the  necessity  for  an  appropriate  course  of  study  to  take  its  pla 
"It  is  also  common  for  such  youths  to  be  sent  to  Edinburgh  for  a  wii 
two  to  attend  a  class  of  agriculture,  and  j^erhaps  also  of  chemistry  ai 
veterinary  college.  This  is  well  enough  in  its  way,  but  yet  there  is  warn 
it  an  adequate  guarantee  that  there  is  real  study — the  actual  performa 
daily  mental  work." — **  After  enjoying  the  benefits  of  such  a  course  of  tr 
as  we  have  here  indicated,  young  men  would  be  in  circumstances  to  deri^ 
advantage  from  a  residence  with  some  experienced  practical  farmer,  or  1 
tour  through  the  best  cultivated  districts  of  the  country." 

Again,  Mr.  Morton,  in  a  lecture  which  he  delivered  at  the  ! 
Agricultural  College,  laid  down  these  three  points  .as  essentials 
young  farmer : — Ist.  That  he  should  have  practical  skill ;  2nd 
he  should  have  business  tact ;  and  8rd,  that  ho  should  have  a  1 
and  scientific  education.  Mr.  Morton  showed  that,  if  a  man  had 
practical  skill,  he  was  little  better  than  a  labourer ;  if  he  had  bui 
tact,  he  might  not  only  be  a  labourer,  but  become  a  manager  of  a 
but  that,  without  having,  in  addition  to  capital,  a  liberal  and  sci( 
education,  he  was  not  fitted  for  holding  a  large  farm  in  the  p] 
day.  In  this  I  thoroughly  agree ;  but  the  difficulty  is  to  indue 
farmer  to  spare  his  sons  for  additional  education  after,  they  arc 
sidered  to  have  left  school ;  and  the  only  way  in  which  I  imagi 
can  be  encouraged  to  do  so  is  by  having  a  portion  of  the  expen< 
on  a  lad  repaid  him  by  his  obtaining  a  scholarship  or  prizes  tha 
partly  support  him  either  at  some  educational  establishment 
connection  with  a  large  farm.  Now  there  is  a  want  of  all  this,  \ 
^'e  one  of  the  reasons  why  a  committee  of  this  Society  has  been  rec 
ippointod.  But  we  must  remember  that  the  duties  of  the  conu 
ire  limited  to  an  inquiry  into  the  manner  in  which  the  Eoyal 
dtural  Society  of  England  can  assist  those  who  are  employ 
*^taining  their  living  from  the  land;  it  cannot  take  up  {he  ^ 
question  of  the  general  education  of  the  farmer.  Our  discui 
herefore,  has  nothing  to  do  with  the  operations  of  the  comm 
'though,  from  what  I  know  of  its  members,  I  dare  say  they 
uore  or  less  take  the  view  which  \  am  advocating,  and  be  very 
^  make  themselves  acquainted  wil^  the  opinionB  of  the  genU 


AgricuUural  Education.  543  • 

Hy  yiews  are  those :  That,  following  tho  example  set  ns  in  Devon- 
dun,  we  ought  to  do  our  utmost,  not  as  a  society,  but  as  members  of 
^  igricultural  class,  to  establish  a  system  of  public  schools  throughout 
the  conntry  as  opportunity  presents  itself;  that  whilst  tho  fanner^s 
8on  ig  availing  himself  of  tho  advantages  thus  offered,  we  ought  to 
give  Lim  encouragement,  1^  sliowing  him  that  if  ho  will  but  exert 
^iDMelf  and  bring  out  the  talent  Siat  in   him   lies,  ho  will  gain 
aononra  aud  attain  a  status.     And  tlien  wo  ought  to  follow  that  up  by 
enabling  those  who  have  gained  such  honours  fui'ther  to  make  them- 
*o1tc8  perfect  in  their  profession  by  having  tho  advantage  of  attending 
"''here  a  scientific  education  is  bestowed,  or  studying  tho  practice  upon 
*  Ann.    This  is  the  only  way  in  which  we,  as  an  agricidtural  body, 
^*n  work  until  the  time  comes,  as  I  hope  and  trust  it  will,  when,  from 
the  benefits  accruing  to  the  sons  of  occupiers  of  land  who,  through 
their  own  and  our  exertions,  have  been  enabled  to  obtain  a  better  edu- 
^on,  or  an  education  firom  which  they  are  now  entirely  shut  out, 
^culturists  themselves  will  step  forward  and  join  us  in  the  great 
^ork  of  improving  the  educational  condition  of  tho  farming  class  of 
*W8  country. 
At  the  conclusion  of  Mr.  Holland's  address. 

Sir  Edward  Kerrison,  M.P.,  said  he  was  suro  they  would  all  thank 
AT.  Holland  for  the  able  manner  in  which  ho  had  introduced  a  subject 
^  bad  been  kept  in  abeyance  much  longer  than  it  ought  to  have  been 
py  tbe  Council  of  the  Society,  seeing  thut,  according  to  their  charter, 
it  was  one  of  their  functions  to  encourage  tho  education  of  the  agricul- 
^'o*!  classes.  3VIr.  Holland  had  mentioned  the  name  of  Mr.  Brereton 
wid  bis  successful  exertions.  He  (Sir  E.  Kerrison)  had  visited  that 
gentleman's  school,  and  had  there  seen  the  pupils,  consisting  chiefly 
w  tbe  sons  of  agriculturists,  maintained  and  educated  at  a  cost 
so  leasonablo  as  to  be  within  tho  means  of  almost  any  fi\nner  of  a 
tolerably  sized  occupation,  and  some  of  these  pupils  had  since  passed 
'be  only  test  hitherto  existing  for  the  middle  class,  viz.,  the  Oxford 
jnd  Cambridge  middle  class  examinations.  A  conversation  which  ho 
W  bad  with  Mr.  Brereton  led  him  to  consider  whether  efforts  for 
«io  improvement  of  the  education  of  tho  middle  class  shoidd  not 
be  inade  in  so  general  a  way  as  to  2)rovido  not  merely  an  education  for 
pwticnlar  sections  of  that  class,  such  as  the  agricultural,  but  for 
"io  wbole  middle  class  of  the  country ;  for  Mr.  Brereton's  remark 
^^  undoubtedly  time,  that  in  many  instances  the  soils  of  fanners 
^ere  desirous  of  going  into  commercial  life,  whilst  the  sons  of 
commercial  parents  were  often  desirous  of  becoming  farmers.  Con- 
J^nontly,  tho  training  in  any  school,  to  bo  beneficial  to  all,  should 
^  genenJ ;  for  it  was  well  known  that  there  ^vas  no  limit  to  the  trade 
^fte  country,  but  there  was  a  limit  to  tho  land,  and  although  year  by 
y^,  owing  to  increased  knowledge  and  energy,  tho  produce  of  farming 
^^lit  be  augmented,  yet,  excepting  in  a  few  instances,  where  fresh  land 
IfJ*  brought  into  cultivation,  fai-nis  could  not  bo  increased  in  number, 
^  the  contrary,  tho  tendency  of  the  present  time,  and  ho  regretted  it, 
*•■  to  do  away  with  small  farms,  and  thereby  reduce  the  nimibcr  of 
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occupations  open  to  tHe  sons  of  agriculturists.  For  this  reason  it  > 
the  more  necessary  that  the  Council,  in  any  system  of  education  tl 
encouraged,  should  be  careful  not  to  give  prizes  to  those  schools  al( 
which  confined  their  attention  to  the  education  of  agriculturists.  Ms 
schools  had  been  started  on  the  public  school  principle,  which  i 
the  only  one,  he  thought,  for  which  success  could  be  claimed.  ] 
what  test  had  the  upper  classes  after  their  sons  had  been  at  a  pri^ 
school,  but  the  test  of  a  public  school  ?  Supposing  the  farmer  to  ] 
a  sufficient  sum  for  the  training  of  his  boy  at  a  private  school,  and 
be  unwilling  that  he  should  undergo  the  test  of  the  middle  cl 
examination,  what  incentive  was  there  in  a  school  of  thirty  os  fo 
pupils  for  boys  to  prepare  themselves  for  a  wide  and  search 
examination?  In  larger  schools  the  incentive  to  work  was  mi 
greater,  inasmuch  as  with  a  greater  number  of  boys  the  prizes  gi^ 
however  small  in  number,  acted  as  a  stimulus,  and  proved  to 
parents  the  amount  of  proficiency  attained  by  their  sons.  There  i 
already  a  school  at  Lancing,  in  Sussex ;  at  Hurstpierpoint  a  still  lar 
one  for  a  thousand  boys  was  rising.  There  was  also  one  in  Suffc 
with  which  he  himself  was  connected,  and  for  which  a  sum  of  14,0( 
had  been  raised  by  the  voluntary  contributions  of  tKe  gentry.  G 
school  in  Suffolk,  which  would  be  opened  in  October  next,  was  desig: 
for  all  classes,  not  agriculturists  alone ;  and  in  order  to  anticipate 
objection  that  the  education  it  would  afford  would  be  so  good  that 
higher  classes  chiefly,  instead  of  those  for  whom  it  was  more  parti 
larly  intended,  would  avail  themselves  of  it,  ho  might  state  that  it 
been  determined  that  the  whole  cost  of  board  and  education  sha 
not  exceed  24Z.  per.  annum,  to  include  all  expenses.  Now,  suppoE 
they  had  300  boys  to  deal  with,  they  could  afford  to  give  for  ■ 
money  a  far  higher  education  than  a  small  private  school  could. 

With  the  feeling  that  appeared  to  animate  gentlemen  in  so  m 
counties   where    they  were   about  to   commence    the   formation 
schools  of  this  sort,  the  Council  of  the  Koyal  Agricultural  So(s 
would  be  very  wrong  if  they  did  not  lend  a  helping  hand  to  tl 
who  so  proposed   to  make   personal  sacrifices  for  tho  sake   of 
farmers  of  this  country.     The   Council  hero  would   rSbi  pretenc 
send  inspectors  to  such  schools,  or  go  through  forms  of  that  desc 
tion  ;  but  if  papers  on  agricultural  subjects  by  pupils  in  the  diffei 
schools  were    sent  up   to  their  professors   (who   he    had   reasoc 
believe   would   willingly    give    their    aid),   and    if  to    the    ant- 
of  tho  most   deserving  papers  prizes, — or  better  still,  scholars 
were  awarded, — the   examination    would    give   an  assurance   to 
arming  class  that  at  least  the  particular  school  which  trained^ 
juccessful  candidate  was  teaching  the  boys  the  elements  of  what 
lad  afterwards  to  loam  practically.     It  was  difficult  to  know 
o   do  with  boys  between  fifteen  and  twenty  years  of  age;   b-"^ 
4  rule  they  did  not  remain  at  school  after  they  were  seventeen-, 
bought,  therefore,  that  previously  to  that  time  the  province  €zz> 
ichool  should  bo  to  give  them  as  sound  and  good  an  educatxc: 
>'^s8ible ;  they  would  then  learn  to  apply  to  practice  their  scio^ 
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•ftainments  in  cliomistry,  &c.,  in  the  course  of  a  fuw  months  spent  upon 
*  &rm  after  leaving  school,  to  far  better  pur2)ose  tlian  on  any  number 
of  farms  connected  with  the  college. 

'ilie  Bcv.  PiiEBEND^UiY  JjicKUETox  sixicl  tliat  last  year  it  was  a  question 
^'hethcr  his   school   at  West  Buckland,  in   Devonshire,  could  keep 
Within  the  estimated  expenditure.     It  had  now  been  going  on  for 
*^oout  five  years.     It  began  with  two  or  three  boys  only,  and  there 
^erc  now  sixty.     T]ie  terms  were  20Z.  a-year  for  boys  under  thirteen, 
^'^d  25/.  for  those  who  were  above  that  age ;  but  this  year  the  charge 
*^t  the  younger  boys  had  been  raised  to  2oZ.,  and  that  would  make 
*ue  average  24 Z.    Last  year  the  payments  for  tlie  boys  fell  short  of 
*^G    expenditui'C   by  51Z. ;    but    during  the   qiiai*ter  just   ended   the 
**^>ensc8  had  been   more  than  covered  by  the  payments,  the  latter 
*^^ountiug  to  o83Z.,  and  the  cost  of  board  to  2-lcJZ.     All  the  other  ex- 
penses last  year  for  salaries,  taxes,  (fcc,  came  to  4:15Z.,  and,  estimating 
*«ese  at  the  samo  r«ite  this  year,  he  calculated  upon  having  a  surplus 
^^  145Z,  or  3  per  cent,  upon  the  capital.     The  head  luaster  received' 
^20Z.  a-year,  and  was  provided  with  a  house  to  live  in.     Two  under 
^'^^sters  had  40Z.  a-year  each,  and  their  board  was  reckoned  at  about 
^0/.  each,  for  forty  weeks  at  108.  a-week.      The  cost  of  the  boys' 
ooard  Avas  8«.  a-week  each.     The  head  master  had  also  assigned  to  lum 
^^-tiy  profits  that  might  remain  over  and  above  a  dividend  of  3  per  cent. 
^^  course  the  boys  were  not  clothed  by  tho  institution,  and  those  who 
^^umt  Latin  jmid  extra ;  otherwise  the  25Z.  a-head  covered  all  expenses. 
Tiic  fcKxl  was  as  gootl  as  could  be  desired,  and  there  was  an  imdoubted 
^iichnation  displayed  by  the  liigher  classes  to  avail  themselves  of  the 
■Kiucfits  of  the  school;  but  tlie  check  upon  this  disJ)osition  was  to  keep 
"^^ic  exixjuscs  down,  and  if  boys  came  there  who  required  (classical  cdu- 
*^u.tiuii  and  extras,  to  make  them  pay  at  a  higher  rate.     Since  the  com- 
ii'iuncement  of  the  school  he  had  traced  many  of  the  boys,  and  found 
"^Ixat  a  good  proportion  of  them  had  turned  to  farming.     At  the  outset 
■*^<-*  thought  that  practical  farming  might  be  (umnected  with  the  school, 
*->xit  local  circumstances  obliged  him  to  keep  the  farm  altogether  distinct. 
-*^t:  w;is  carried  on,  however,  contiguous  to,  though  not  connected  with, 
"'iie  school,  in  thu  hope  that  some  jaipils  would  be  glad  to  receive  a 
^iK-cial  education  there.     As  yet  tho  experiment  of  the  farm  liad  not 
^■■^cided  him  wlu^tlior  such  a  combination  was  desirable,  though   ho 
^-^^  mot  with  pleasing  illustrations  of  tho  advantage  of  letting  instruc- 
*-^ou  in  practical  farming  keep  pace  with  the  education  given  in  the 
"^^hool. 

Vor  the  raising  of  cai)ital  to  establish  other  schools  he  a])proved  of 
*^io  principle  of  limited  liability :  a  strict  (examination  of  the  accounts 
^^'i*S  sure  to  be  a  check  upon  the  master  and  matrcui.  When  there  was 
^  profit  the  shareholders  could,  of  course,  do  what  they  liked  with  it ; 
^^t  if  they  apjiropriated  it  to  the  augmentation  of  the  masters'  salary, 
^^^  as  prizes  or  scholarships,  as  had  been  done  in  this  school,  all  pai-ties 
^Ould  be  interested  in  keeping  the  expenses  down,  and  tliere  would  be 
^p  danger  that  tho  desire  of  realising  a  good  dividend  might  induce 
**^^  proprietors  to  neglect  the  true  interests  of  the  school.  He  could 
*^<*XiC8tly  confirm  the  statement  of  Sir  Edward  Kcrrison  that  for  about 
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2il.  or  25Z.  a-year  a  good  English  education  might  be  given;  I 
though  it  might  include  French  to  a  certain  extent,  and  mathemati< 
a  classical  education  equivalent  to  that  of  the  upper  classes  could  n 
be  had  for  that  sum. 

Dr.  VoELCKBB,  speaking  from  his  experience  in  the  education 
agriculturists,  said  he  was  convinced  that  the  practical  edncatic 
such  as  is  required  by  the  sons  of  small  tenant  farmers,  was  mii( 
better  acquired  at  home  than  upon  a  farm  attached  to  a  schoc 
The  farm,  moreover,  was  an  expense  which  fell  heavily  upon  agricn 
tural  schools,  and  without  it,  he  believed  that  with  some  little  care  th( 
could  be  made  self-supporting.  They  required  to  be  supported  by  ti 
influential  men  of  the  county,  and  such  encouragement  as  Sir  Edwa 
Kerrison  had  suggested  that  this  Society  should  afifbrd  would  be  nr 
beneficial ;  but  it  was  in  vain  to  hope  that  anything  like  a  good  *£ 
fessional  education  could  be  given  in  any  establishment  especially 
aside  for  the  instruction  of  the  farmer.  It  was  impossible  to  insts 
'  more  than  three  or  four  pupils  together  in  one  business.  Wheir* 
there  were  a  number  of  lads  brought  together,  they  would  be  suit* 
do  anything  but  what  they  ought  to  do.  In  school  they  could  be  "1 
under  perfect  control ;  so  also  in  the  lecture-room ;  but  it  was  jp 
tically  impossible  to  give  to  a  niunber  of  young  men  instruction: 
classes  upon  a  farm.  The  sons  of  wealthy  farmers  required  ts^ 
specially  instructed  in  the  great  art  of  making  experiments,  aim 
deriving  advantage  from  a  more  careful  observation  than  was,  perl^ 
needful  on  the  part  of  the  small  tenant  farmer,  for  the  simple  r^ 
tliat  the  latter  had  not  the  means  at  command  of  bringing  into  pla^ 
fruits  of  a  superior  education.  A  lad,  who,  up  to  his  fifteentJ 
sixteenth  year  was  instructed  in  the  elements  which  were  ubi^i 
taught  in  general  schools,  and  in  addition,  perhaps,  in  the  elemen't 
natural  science,  especially  chemistry,  would,  when  occupied  upon 
farm,  practically  turn  out  a  much  better  agricultural  chemist  »n* 
more  careful  observer  of  the  facts  of  natural  history  than  the  lad  ^ 
was  instructed  with  special  reference  to  his  occupation  in  the  eleme 
of  a  particular  branch  of  science,  such  as  chemistry  or  botany. 

Professor  Colebiak  entirely  agreed  with  Professor  Voelcker  H 

there  was  a  difficulty  in  commanding  the  attention  of  large  classes 

students  upon  a  farm,  and  making  the  instruction  sufficiently  persa 

to  bo  of  value.     At  the  same  time,  he  could  not  admit  that  m\ 

information  might  not  be  derived  by  students  from  the  teaching  of 

farm.     If  success  in  practical  farming  depended  so  much  upon  lo 

experience, — and  the  practice  depended  largely  on  soil  and  climate,- 

would  bo  absurd  to  suppose  that  instruction  upon  a  farm,  irrespecl 

of  its  situation  and  soil,  would  fit  the  student  to  take  charge  of  a  & 

\nd  embark  a  largo  amount  of  capital  upon  it,  where  the  conditi 

^vcre  altogether  different.     But  that  much  useful  general  informat 

available  for  future  development  with  reference  to  special  cases^ 

hereby  conveyed  he  certainly  believed. 

Mr.  Wren  Hoskyns  said  that  the  subject  of  agricultural  ednca 

as  one  that   had   always  presented  considerable  difficulties,  pa 

-'nj  V  r\  sort  of  *>»^bifin\it^  ^  the  expression  itself,  and  partly  i 
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tbe  nataro  of  ibe  class  to  which  it  was  applied.     Tho  qnestion  that 
Hr.  Holland  probably  intended  was,  bow  far  education  might  itself  be 
■0  adapted  and  directed  as  to  convey  some  special  advantage  to  agri- 
eoltarists  as  a  class.    Now,  that  embodied  a  very  considerable  diffi- 
culty, because  be  was  not  sure  whether  they  were  right  in  speaking  of 
&rmers  as  a  clafis  at  all ;  for  how  could  they  classify  under  one  head 
ft  body  of  men  extending  from  the  occupier  of  30  or  50  acres  up  to  the 
person  who  might  be  the  owner  of  2000  or  3000  acres,  which  ho  was 
ftl)8olntely  farming  himself  without  tho  assistance  of  any  tenant- 
&nner  ?    The  class  was  so  extensive  that  any  attempt  to  legislate,  so 
to  speak,  for  it  would  be  entirely  futile,  because  the  body  to  which  the 
kgifilation  would  apply  would  require  a  hundred  or 'more  different 
ttodes  of  treatment     But  tho  question  of  education,  if  attempted  to  be 
Applied  to  tho  wealthier  class  of  agriculturists,  would  be  regarded  as 
•Imost  a  presumptubus  interference,  because  they  were  well  able  to 
Vacate  their  o\\ii  sons,  and  were  assumed  to  be  well  educated  them- 
selves.   The  very  separation,  however,  of  that  portion  of  the  agricul- 
tural classes  from  consideration,  necessarily  reduced  tho  question  to 
the  education  of  the  poorer  classes  of  fisuiners,  who.  Professor  Voelckcr 
"aid,  must  be  the  special  subject  of  consideration.     Now  there  was  a 
gi'eater  difficulty  respecting  the  education  of  that  class  than,  perliaps, 
of  any  other  body  of  men  in  the  country ;  firat,  because  they  were  so 
''widely  separated  from   each  other,  and  individually  so  far  removed 
from  the  influence  of  education;   and  next,  because  the  practice  of 
^fSriculturo — that  was  to  say,  constant  occupation  from  six  o'clock 
^  tho  morning  until  six  o'clock  at  niglit  in  tho  business  of  tho  farm 
•T^W'as  so  exceedingly  deti'imcntal  to  tlie  exorcise  ^of  the  mental  facul- 
^es  during  the  remainder  of  the  day.     Unless,  indeed,  a  poi-tion  of 
ttie  early  part  of  the  day  were  cut  and  carved  out,  and  absolutely 
devoted  to  the  purposes  of  intellectual  cultiu:e  of  some  kind,  no  good 
^^Uld  be  done,  for  the  attempt  to  put  books  in  the  evening  into  the 
'^^Uds  of  persons  who  had  been  the  whole  day  occupied  upon  a  form,  a 
Plantiitiou,  or  an  estate,  was  almost  futile. 

They  must,  therefore,  in  their  deliberations  in  the  committee,  and 

^^on  at  that  moment,  address  themselves  to  this  point — WTiat  were 

*bcj  means  by  which  they  could  bring  educational  influences  home  to 

^bo  former  ?     Beside  tho  ostsiblishnicnt  of  schools,  it  was  important 

*^f  the  committee  to  consider — How,  through  the  aid  of  this  Society, 

*•*>  bring  to  bear  upon  the  home  life  of  tlic  poorer  class  of  farmers, 

^^d  particularly  tlicir  sons,  the  most  powerful  educational  influences. 

;^Ticu,  after  tho  death  of  Mr.  Pusoy,  the  discussion  ttK)k  place  respect- 

^^g  tlio  *  Journal,'  an  opinion  wlii(,*h  found  some  favour  was  that  of 

putting  up  tlio  publication  into  smaller  dimensions,  so  that  it  sliould 

^  more  available  for   practical  home-i*eading,   convei'ting  it,  as  it 

^<>re,  into  a  sort  of  '  half-hours  with  the  best  agricultural  authors.' 

Tbu8  it  was  h(^])ed  to  bring  before  the  agi-icultuml  mind,  with  little 

^fficulty,  subjects  that  would  evoke  and  excite  intelligence  in  refer- 

^ce  to  the  pai-ticular  pursuit  in  wliich  it  was  engaged. 

When  lie  acted  as  a  juror  during  the  International  Exliibition,  ho 
'•'"'wnbered  being  asked  by  the  foreign  members  of  tho  jury,  what 
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was  the  amount  of  the  agricultnral  produce  of  England,  what  were  the 
particular  productions  of  the  east  or  the  north  of  England,  and  a 
number  of  other  questions,  which  it  struck  him  at  the  time  no  English 
farmer  ever  asked,  and  which  he  was  afraid  very  few  of  them  would 
be  able  to  answer.  But  to  French,  Germans,  Austrians,  Portu- 
guoso,  Americans,  and  Canadians  alike,  he  was  obliged  to  return  the 
humiliating  reply  that  we  had  no  means  of  ascertaining  what  was  the 
agricultural  produce  of  the  country;  and  so  surprised  were  these 
gentlemen  that  they  seemed  to  be  really  incredulous  of  the  fact.  He 
had  alluded  to  this  subject,  because  it  was  one  of  the  matters  which  he 
should  like  to  see  occupying  the  attention  of  the  farmer  and  his  sons, 
leading  as  it  would  to  the  question  of  what  was  the  agricultural  pro- 
duce of  other  countries.  He  had  often  heard  farmers  who  sofiered 
from  low  prices  speak  of  the  quantity  of  foreign  com  that  was  im- 
ported into  the  country ;  and  they  did  so  evidently  without  any  know- 
ledge of  what  was  the  best  course  for  them  to  take  under  the  circmn- 
stances,  simply  because  they  had  no  means  of  ascertaining  what  the 
resources  of  the  world  were  in  respect  of  the  different  kipds  of  grain ; 
of  barley,  as  compared  with  wheat,  or  oats  as  compared  with  barley ; 
what  kind  of  climate  was  most  suitable  for  barley  or  oats ;  and  how 
far  competition  was  likely  to  be  greater  or  less  in  different  kinds  of 
grain.  He  had  glanced  at  these  topics  because  they  were  constantly 
spoken  of  by  farmers  in  the  markets,  and  in  conversation  with  their 
landlords  and  each  other ;  and  he  had  remarked  that  farmers  took  a 
great  degree  of  interest  in  them.  He  feared,  however,  this  Sociefy 
had  not  quite  done  its  duty  in  bringing  these  subjects  forward  in  a 
manner  that  would  add  to  the  intellectual  enjoyment  of  their  pursuit, 
although  they  were  topics  to  which  farmers  would  most  readily  address 
themselves. 

The  Chaibman,  in  moving  the  thanks  of  the  meeting  to  Mr.  Holland, 
said  he  should  be  extremely  gratified  if  the  committee  felt  it  their 
duty  to  recommend  some  general  practical  plan  upon  the  subject,  and 
also  considered  it  expedient  to  propose  that  some  prizes  should  be 
offered  by  the  Society  for  the  most  proficient  of  the  pupils  educated  at 
the  proposed  schools.  It  would,  perhaps,  bo  difi&cult  to  carry  into 
effect  any  practical  plan  during  the  present  session ;  still,  if  they  had 
a  report  from  the  committee,  it  might  be  considered  by  the  council ; 
for  such  an  important  matter  could  not  fail  to  excite  very  great 
interest  and  discussion.  The  cost  of  such  institutions  would,  no 
doubt,  be  considerable ;  and  if  land  were  added  to  each  of  them,  it 
would  greatly  augment  the  cost.  Suggestions  had  been  made  by 
various  gentlemen  witli  regard  to  the  appropriation  of  the  fanded  pro- 
perty of  the  Society;  for  example,  that,  instead  of  investing  it,  i1 
should  be  employed  in  some  other  way  in  order  to  enlarge  the  opera- 
'^iions  of  the  proposed  institutions.  If  it  were  to  be  appropriated  tc 
aiy  purpose  of  the  kind,  he  should  certainly  say  that  the  best  plar 

*  ould  be  to  expend  a  portion  of  the  funds  in  the  establishment  anc 
upport  of  prizes  and  scholarships.  It  had  been  truly  observed  bj 
■^ir  E.  Kerrison  that  they  could  not  increase  the  quantity  of  the  acreage 

•  the  country.    T)»oy  could,  however,  greatly  augment  its  cultiyation 
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•nd  lio  might  mcnidoii  tliat  be  bad  seen  a  letter  from  Mr.  Hudson,  of 
Cftsdeacre,  to  Mr.  Mecbi,  dated  Dec.  5,  18G3,  in  wbicb  tbe  writer  said 
^  Tou  are  quite  rigbt  in  saying  tbat  tbe  lands  of  England  are  not 
much  above  balf-farmed.  Depend  upon  it  tbere  is  not  nearly  enougb 
capital  employed  upon  tbem.*'  In  tbat  opinion  be  (Lord  Feversbam) 
also  concm-rcd  ;  and  tbe  difHculty  undoubtedly  was  to  make  sufficient 
mumre,  or  to  obtain  it  at  a  fair  price. 

Mr.  Wells,  in  seconding  tbe  motion,  observed  tbat  tbe  prepon- 
derance of  opinion  expressed  tbat  day  was  ratber  against  giving  special 
instruction,  eitber  in  tbe  new  or  existing  scbools,  for  tbe  education  of 
ttw  agricultural  classes.  He  sbould  be  glad,  bowever,  to  see  tbe 
special  education  of  agricultiudsts  as  far  as  possible  promoted ;  and  bo 
tiionght  tbat,  witbout  attacbiug  farms  to  tbe  scbools  or  colleges,  such 
»  special  education  migbt,  to  a  certain  extent,  be  imparted.  If  tbe 
dements  of  cbemistry  and  a  rudimentary  knowledge  of  tbe  steam- 
.  engine  wore  specially  encouraged  in  tbese  scbools,  be  considered  tbat 
it  wonld  be  very  advantageous. 

Mr.  Holland,  in  reply,  said  it  was  satisfactory  to  find  tbat  tbey 

^wre  all  agreed  on  tbe  point  tliat  tbe  basis  of  instruction  for  a  well- 

edncated  Englisbman,  wbatevcr  bis  after  profession,  sbould  be  public 

•nd  bbcral,  including  all  brancbes  of  natural  science  as  well  as  matbe- 

D»tic8.    After  a  lad  bad  quitted  scbool,  if  bo  bad  to  become  a  farmer, 

he  must  bavc  2)ractieal  knowledge,  and  tbat  practical  knowledge  must 

he  connected  witb  science ;  science  and  practice  must  go  togetbcr ; 

«nd  the  difficulty  was,  bow  tbiit  knowleilgo  was  to  be  given  to  tbe  very 

I^rge  and  scattered  class  to  wbicb  Mr.  Wren  lloskyns  bad  refoiTcd. 

The  class,  bowever,  migbt  l)e  nari'owcd  by  remembering  tbat  tboso 

who  farmed  tbcir  own  land,  or  were  occupiers  of  very  large  farms 

with  ample  capital,  were  more  or  less  blended  witb  tbe  class  above 

them.    Tbat,  tbercfore,  would  diminisb  tbe  number  of  tbose  to  wbom 

they  would  bave  to  pay  attention :  and  if  tbey  looked  to  tbe  small 

fanners,  Mr.  Brcretou,  in  bis  i)ampblet  on  education,  bad  marked  out 

a  limit  by  drawing  tbe  line  at  tbe  bolders  of  farms  from  300  to  500 

acres,  just  to  sbow  tbat  tbe  object  was  to  assist  tbose  wbo  were  not 

ahlo  from  circuinstauces  to  take  advantage  of  tbe  institutions  wbicb 

were  already  in  existence  for  tbe  classes  immediately  above   tbem. 

The  committee  would  go  to  work  as  soon  as  tbey  possibly  could. 


Meeting  of  Wecldy  Onnicil,  Wedneschiy,  June  Hth.  Mr.  Thomas  Raymond 
Baukku  in  tbe  Cbiiir,  Professor  Simonds  delivered  tbe  follo^^•ing 
Lectm'c. 

On  Small-Pox  in  Sheep. 

Professor  Simoxds  said : — -Tbe  disease  recognised  under  tbe  term 
8inall-i)ox  in  sboep  is  one  of  considerable  interest  to  tl;e  agriculturist, 
firstly,  because  of  tbe  rarity  of  tlio  aftbction  :  and,  secondly,  because  of 
the  Vitality  it  produces  among  tbe  animals  tbat  are  its  subjects. 

SuEtr-Pox  NOT  identical  with  Small-Pox  in  Man. 
The  term  small-pox  bas  pcmetimcs  been  objected  to  on  tbe  gi-ound 
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that  the  disease  is  not  positively  identical  with  that  *whic 
called  in  the  human  subject.  There  can,  however,  be  no  d 
of  opinion  between  medical  men  as  to  the  intimate  analogy  whic 
between  the  two  affections ;  and  it  may  be  said  that  they  are  ac 
allied  as  it  is  possible  for  any  two  diseases  to  be  that  affect 
of  different  species.  Indeed,  it  has  been  rightly  observed  t 
agree  as  much  as  any  two  mushrooms  of  different  species, 
two  algsB,  or  vegetables  of  other  low  class,  may  be  said  to  dc 
being  the  case,  the  propriety  of  the  term  that  has  been  giver 
affection  cannot  be  questioned,  although  the  term  itself  may  1 
to  some  incorrect  conclusions  on  the  part  of  individuals,  «.  g., 
disease  having  had  a  prior  existence  in  the  human  subject,  Iuk 
through  ordinary  infection  from  man  to  the  sheep ;  or  that  ha^ 
its  origin  in  the  sheep,  it  was  liable  to  extend  from  the  shec 
human  subject.  Both  these  views  are  erroneous.  The  outb 
sheep-pox  in  this  coimtry  can  in  no  way  be  traced  to  di 
prior  existence  in  the  human  subject,  and  its  communication 
to  the  sheep ;  nor  can  we  say  that  the  disease,  having  appearc 
sheep,  has  spread  to  the  human  subject.  Speaking  in  genen 
and  bearing  in  mind  that  these  diseases  are  of  distinct  species,  i 
so  closely  allied,  I  think  we  may  say  that  the  small-pox  o 
so  far  as  we  are  acquainted  with  it,  is  an  affection  which 
exclusively  to  the  sheep,  and  has  not  yet  been  proved  to  be 
of  being  communicated  to  either  the  human  subject,  or  an^ 
ticated  or  even  wild  animal.  Experiments  on  a  very  large  s( 
been  instituted,  and  these  have  been  invariably  attended  wi 
tive  results.  In  the  year  1848,  when  the  affection  was  exceedi 
among  sheep,  acting  in  conjunction  with  Mr.  Marson,  Surgec 
Small-Pox  Hospital  (who  is  considered  to  be  one  of  the  highei 
rities  in  variolous  diseases  in  this  country),  and  Mr,  Ceeley,  o 
bury  (who  has  devoted  almost  his  whole  life  to  affections 
description,  and  is  employed  by  the  Government  to  see  that 
cine  matter  supplied  to  the  hospitals  is  obtained  from  proper 
I  inoculated  several  children  with  the  virus  of  sheep-pox,  and, 
instance,  we  failed  to  produce  any  special  disease.  Abortive 
rose  on  the  arm  in  some  cases,  but  came  to  nothing.  I  ma; 
say,  that,  in  inoculating  sheep,  as  I  have  done  now  oi 
a  large  scale,  it  has  not  unfrcquently  happened  that,  owin 
sheep  plunging  about,  the  needle  charged  with  the  vi 
entered  my  finger,  and  I  have  thus  accidentally  inoculatec 
probably  not  less  than  from  15  to  20  times,  yet  I  have  n 
pcrienced  the  least  possible  inconvenience.  It  has  also  1 
that  in  the  same  accidental  manner  I  have  inoculated  si 
and  men  who  were  assisting  me  in  performing  the  operati 
these  individuals,  too,  there  has  always  been  a  negative 
It  is  well  that  one  can  speak  in  this  positive  manner, 
a  notion  has  been  entertained  by  labourers  and  other  run 
men  concerned  with  sheep,  that  they  and  their  families  ar 
to  contract  this  variolous  disease,  and  some  of  them  have 
hesitated  to  assist  me  either  in  the  examination  or  inoculi 
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^m  an  apprehension  that  they  themselves  wonld  become 
I  will  not  dwell  further  on  this  part  of  the  subject,  except 
that  experiments  have  shown  not  only  that  our  ordinary 
3ated  animals  are  insusceptible  to  the  action  of  the  virus,  but 
3  likewise  the  case  even  with  the  goat,  an  animal  closely  allied 
hoep.  I  have  inoculated  many  goats,  and  several  of  them 
id  four  times  over;  I  havo  also  kept  them  among  hundreds 
lous  sheep  for  weeks  together,  and  yet  I  have  never  seen  ono 
any  way  fi'om  the  affection. 

Origin  of  the  Disease  in  England. 

le  now  to  speak  of  the  outbreaks  of  the  disease  that  have 
I  in  this  country,  which  is  necessary,  because  some  persons 
ought  that  small-pox  is  of  spontaneous  origin.  This  view 
jrtaincd  by  many,  and  especially  during  the  outbreak  in  1862 
;hiro,  because  we  were  n»t  able  to  trace  precisely  the  manner 
h   the   disease   was   carried    there.      Persons  who  hold   tho 

that  special  affections  may  arise  from  a  combination  of 
'  causes,  laid  hold  of  the  fact  of  the  appearance  of  the 
in  an  isolated  part  of  an  isolated  county  of  England,  where 
as  little  traffic  in  sheep,  as  good  proof  of  the  spontaneous 
•f  the  disease.  I  may  here,  however,  adopt  an  expression 
Vm.  Budd,  of  Clifton,  who  read  an  excellent  Paper  on  this 
before  the  meeting  of  the  British  Association  in  August, 
id  say,  with  rcf^rd  to  the  spontaneous  origin  of  these  diseases, 

a  thousand  year^  or  more  we  have  been  endeavouring,  in 
ay  possible,  to  manufuctnro  a  special  poison ;  that  is  to  say, 

brought  into  opemtion  all  known  causes  of  disease,  and  all 
tions  of  Rucli  causes,  not  only  in  animals  but  in  ourselves, 
have  hitlierto  failed,  with  any  combination  of  these  causes, 
ice  a  single  instance  of  a  special  poison.  We  cannot  manu- 
the  poison  of  the  rattlesnake,  or  a  sjKJcial  animal  poison  of 
i  or  description.  Thus  you  see  that  all  common  or  ordinary 
ire  pcrlectly  inadequate  to  account  for  the  introduction  or 
ice  of  til  is  disease  into  England.  The  affection  has  been 
d  most  accurately  by  continental  writers  from  the  earliest 
ud  perliaj>s  there  is  scarcely  a  part  of  the  Continent  where  it 
fre<iuently  existed.  Were  I  to  start  off  now  on  a  mission, 
re  I  should  have  no  difficulty  in  reaching  the  disease  in 
3  in  several  places,  here  and  there,  on  the  Continent.     Yet 

to  say  it  has  l)cen  reserved  for  the  present  generation  to 
acquainted  with  the  introduction  of  the  disease  into  England, 
vas  connected  with  tlie  free  importation  of  foreign  sheep. 
3ase  was  first  introduced  in  18-17  by  some  sheep  which  were  so 
subjects  of  the  malady  that  the  seeds  of  the  disease, — tho 

matter, — were  lying  in  a  dormant  or  latent  condition  in 
stems  at  the  time.  These  facts  were  laid  before  the  public  in 
^hich  I  brcmght  out  in  the  year  1848,  in  which  I  traced  every 
lal  lot  of  sheep  imported  ;  the  vessel  which  had  brought  them 
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hero ;  wLere  they  were  sent,  and  all  about  them.     I  gave  the  full  history, 
and  the  correctness  of  my  statements  has  never  been  disputed. 

I  have  another  object,  however,  in  directing  your  attention  to  ^ 
two  outbreaks  of  the  disease.  At  the  time  I  wrote  that  work,  I  ^ 
lieved,  from  all  the  researches  I  had  then  been  able  to  make,  *^** 
England  had  been  entirely  exempt  from  the  aflfection  until  1847,  altho^g"* 
there  are  most  satisfactory  accounts  as  to  tlie  progress  of  the  die^*^ 
on  the  Continent,  from  the  latter  part  of  the  fifteenth  century  do^ 
to  the  present  time.  A  year  or  two  afterwards,  however,  on  looki^ 
through  some  old  works  upon  diseases  of  this  nature,  particulfl^^ 
measles  and  small-pox  in  the  human  subject,  I  met  witi  one  "bV 
Dr.  Fuller,  dated  1730,  in  which  the  author  labours  to  establish  t*^ 
fact  that  variolous  diseases  are  distinct  and  separate;  and  not  on^ 
so,  but  that  if  a  disease  such  as  small-pox  cannot  be  communicate 
from  the  animal  to  the  human  subject,  it  cannot  be  regarded  as 
similar  affection.  Then,  taking  up^  the  view  which  I  have  combatec? 
viz.,  that  we  do  not  require  positive  identity,  but  an  analogy  between 
these  affections, — ho  says  : — 

"  The  small-pox  and  its  spurious  sorts  are  peculiar  to  man,  exclu' 
sivo  of  all  other  animals.  Mr.  Mather,  indeed,  in  his  letter  froid 
Boston,  in  New  England,  saith  that  Dr.  Leigh,  in  his  natural  history 
of  Lancashire,  reporteth  that  there  were  some  cats  known  to  catch  the 
small-pox,  and  pass  regularly  through  the  state  of  it ;  and  at  last  he 
telleth  us,  we  have  had  among  us  the  very  same  occurrence.  But  ii 
we  had  seen  and  examined  the  matter,  perhaps  it  would  have  beei 
found  a  very  different  thing  from  our  own  small-pox.  For,  in  lik( 
manner,  there  was  about  the  year  1710  or  1711,  upon  the  Southdownf 
of  Sussex,  a  certain  fever  raging  epidemically  among  the  sheep,  whid 
the  shepherds  called  the  small-2)ox,  and  truly  in  most  things  it  nearly 
resembled  it.  It  began  with  a  burning  heat  and  unquenchable  thirst 
It  broke  out  in  fiery  pustules  all  over  the  body.  These  pustule 
maturated,  and,  if  death  happened  not  first,  dried  up  into  scabs  abou 
the  twelfth  day.  It  could  not  be  cured — no,  nor  in  the  least  mitigatec 
by  dichotomy,  drinks,  or  any  medicines  or  methods  they  coul< 
invent  or  hear  of.  It  was  exceedingly  contagious  and  mortal,  fo: 
where  it  came  it  swept  away  almost  whole  flocks  ;  but  yet  it  could  ii 
no  wise  be  counted  the  same  with  our  human  small-pox,  because  i 
never  infected  mankind." 

Any  one  familiar  with  sheep-pox,  upon  reading  this  account  o 
Or.  Fuller,  must  come  to  the  conclusion  that  in  1710  or  1711  th 
disease  existed  among  the  sheep  in  Sussex ;  but  as  to  how  it  cam 
there,  how  long  it  continued,  and  by  what  means  it  was  got  rid  oi 
we  are  entirely  ignorant.  We  have  thus  a  history  of  the  first  oul 
^reak,  in  1710 ;  the  second  in  1847,  extending  down  to  1850 ;  aU' 
viio  third  which  occurred  in  18G2  in  the  county  of  Wilts. 

The  Sheep-Pox  in  Wiltshire. 

rhero  are  some  few  circumstances  wliich  at  least  afford  a  feir  pn 
-umptivo  ^vi/ienco  as  to  the  manner  in  which  the  affection  was  intrc 
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duQid  into  so  remote  a  pai*t  of  England  as  Wiltslui*e.     It  must  bo 
boTne  in  mind  that  just  previously  to,  and  also  after,  the  appearance 
of  the  disease  in  this  county  the  malady  was  existing  in  Hanover  and 
Paits  of  the   duchy  of  Laucnberg,   where  these  and  other  States 
'inite.    At  that  time  we  were  drawing  our  chief  supplies  of  foreign 
Blicep  from  these  districts,  shipping  them  at  Hamburg,  and  Tonning, 
*B  the  chief  ports  of  Slesvig,  Holstcin,  &c.     There  can,  therefore,  be 
**^o  doubt   that  we  were   importing   sheep  from  a  distiict  that  was 
^  a  considerable  extent  infected ;  and  we  may  presume  that  some 
^Tiimals  in  whose  systems  the  disease  was  incubated  were  thus  intro- 
^xioed  into  England.    The  sanitary  police  regulations  in  those  countries 
^th  legard  to  the  exportation  of  diseas^  cattle  would,  no  doubt, 
pTKJTent  any  great  number  from  coming  here;  still  with  an  affection  like 
'this,  which  no  man  can  recognise  while  dormant  in  the  system,  we  can 
Well  miderstand  that  a  few  sheep  may  have  passed,  the  police  regu- 
lations and  found  their  way  into  England.     With  this  we  must  couple 
toother  well-established  fact,  namely,  that  butchers  have   now  for 
some  years  past  been  in  tho  habit  to  a  very  large  extent  of  making 
tiieir  purchases  in  tho  metropolitan  market  for  tho  supply  of  various 
pwts  of  England.      Instead   of    drawing    their    su2)plies,   say  for 
Birmingham,  from  tho   surroimding   nciglibourhood,   they  piu'chasc 
oxen  and  sheep  in  the  London  market,  put  them  into  railway  trucks, 
«nd  gend  them  down  to  Birmingham  to  bo  slaughtered.   And  this  is  the 
case  with  almost  all  the  large  towns,  even  as  far  down  as  Manchester. 
The  camp  at  Aldershot,  too,  is  supplied  almost  entirely  in  this  way. 
I      Again,  we  find  with  regard  to  some  of  our  seaports,  such  as  Brighton 
•nd  Dover,  where  soldiers  and  sailors  are  congregated  in  largo  numbers, 
that  to  these   places  also   cattle  and   sheep  are  sent  every  market 
day  from  the  metropolis.     These  facts  lead  me  to  think  it  not  impro- 
hable  that  some  diseased  sheep  were  purchased  in  tho  metropolitan 
market,  and  found  their  way  westwai*d.      Where  they  went  to  few 
know,  and  I  dare  say  tliat  those  who  could  throw  a  light  upon  the 
subject  would  hardly  be  disx)osed»  to  do  so.     Unless  we  have,  so  to 
sp«Ji,  their  confession,  we  shall,  however,  never  be  able  to  arrive  at 
all  the  facts   of  the   case.      But  I   will   fiu:ther  presiune    that   the 
period  of  incubation  had  passed  in   these   sheep,  by,  or   nearly  at, 
the  time  when    they  had  arrived  at  their  destination  in  tlie  West. 
The  person  who  had  purchased  them,  seeing  an  eruption  of  a  pecu- 
liar kind   break  out   all  over   their  bodies,  would  be  convinced   at 
once  that   the   animals  were  of  no   use  for  Inmian  food,  and   that 
he  must  by  some  means  get  rid  of  them.      For  when  the  disease 
shows  itself,  there  is  not  only  this  remarkable  eruption  on  tho  body, 
hut  also   great  constitutional  distm-bance.     The   animal   sickens,  it 
holds  its  head  do^^'n,  its  ears  are  lopped,  it   refuses  all  food,  it  is 
the  subject    of  intense   fever    and   suffering ;    and,    supposing    that 
nothing  is  done,  it  drags  out  a  miserable  existence  up  to  the  time 
^  its  death.      I   believe   that   something   of  this   kind   must   havo 
■^own  itself.      The  man  would  then  say,  "These   sheep  are  of  no 
1     JW  to  me  to   dispose   of  as  food ;    I   must  get   rid  of  them  somo- 
[    w;"  and  accordingly  he  did  get  rid  of  them  by  sending  them 
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probably  to  a  manure  manufacturer  for  the  sake  of  the  salvage.     * 
say  a  manure  manufacturer,  because  I  have  to  make  mention  of  another 
fact,  wliich  I  think  will  assist  in  accounting  for  this  outbreak.    It  i^ 
this  :  the  sheep  belonging  to  Mr.  Pany,  of  Allington,  near  Devizc^i 
which  were  the  fii'st  attacked  in  the  county,  were  during  the  moBy"* 
of  April  and  May  fed  in  a  field  on  the  side  of  the  canal  connectii^ft 
the   Avon  with   the   Kcnnet ;   and   they  were  there  for  very  nttO^^ 
weeks.      Within  a  mile  from  this  identical  field,  is  a  very  lo-^B^ 
manure  manufactory.      To  that  manufactory  bones  and  all  sortB^  ^ 
animal  refuse,  collected  by  individuals  fi*om  Wiltshire,  Berksl^^^®' 
and   tlie   adjoining   counties,   after  being   accumulated    at  Devi^®*' 
are  sent  up  by  boats.     Now,  I  was  consulted  with  reference  to     ^^^l 
ai)pcarancc  of  the  disease  in  Mr.  Parry's  flock  in  July,  1862;     ^^ 
seeing  the  state  of  things  which  then  existed,  I  was  enabled,  froirx   '^^ 
practical  knowledge  of  tlie  affection,  to  say  at  once  that  the  dis^^**^ 
had  been  existing  in  the  flock  for  many  weeks;   and  on  tracin-^^J^ 
back  case  by  case,  I  arrived  at  the  conclusion,  Avhich  I  stated  to     -*^^' 
Parry,  that  his  first  sheep  became  affected  with  the  disease  about*     ^v 
first  week  of  May.     In  endeavouring  to  throw  light  upon  the     ^^\' 
break,  I  visited  the  manure  manufactory,  and  was  allowed  bjr  ^ 

proprietor  to  go  all  over  it ;  and  in  a  shed  where  the  materiaX^*-  *^ 
which  I  have  refon*ed  were  stored,  I  saw  not  merely  the  bon©^*^  .  ^ 
sheep  and  other  animals,  but,  very  mucli  indeed  to  my  sur^^=^^^ 
heads,  legs,  and  portions  of  the  bodies  of  sheep  vnih  the  skicL  ^ 

evidently  showing  that  sheep,  from  whatever  cause  they  might  l^^-*?^ 
died,  had  been  cut  up,  skin  and  all,  and  sent  here  for  the  ma*^^^^ 
of  maniu'c.  I  do  not  mean  to  say  that  any  examination  of  ±^9^^ 
refuse  materials  showed  that  the  skin  was  in  a  diseased  condi't;-^  ^^ 
but  in  that  manufactory  I  distinctly  found  the  refuse  matte^^^  ^ 
slieop  cut  up  in  the  way  I  have  described.  I  also  ascertained  ^^^"^ 
the  books  of  the  factory  that  a  boat-load  of  refuse  animal  matteX*  ^"^ 
received  from  Devizes  on  April  2yth.  I  believe,  then,  that  i^_  ^^^ 
sheep  affected  with  small-pox  were,  cut  up  in  the  manner  I  ^^^^ 
stated;   that  the  materials  went  along  the  canal  in  boats;  and  ™* 

Mr.  PaiTy's  sheep,  being  on  the  banks  of  the  canal  at  the  time,   "^^^®w 
infected  by  the  special  morbific  matter  which  spi'ead  from  the  rc::^^^'' 
lated  ciirctisses  of  these  small-pox  sheep.    It  is  singularly  confinaa-'  ^V 
of  this  theory  that  a  bridge  crosses  the  canal  close  by,  so  that  T'*'''*'^^ 
boats   meet  there  one  must  wait  for  another  to  pass  before  it       <*B 
proceed  fui'thcr;   and   it  is  not   improbable  that  from  soma    ^^^ 
cause  there  may  have  been  a  delay  in  the  passage  of  the  boftfc^  *^ 
that    identical   spot.     Of  course   this  is  all  presumptive  evide^^J 
but  if  we  couple  all  the  foots  and  presumptions  together,  I  tb^^ 
we  may  arrive  at  a  tolerably  fair  conclusion  with  regard  to  the  c*n^ 
of  the  outbreak  of  tlie  disease  in  Wiltshire. 

DiAGNOSIb  OF  THE  AFFECTION. 

In  the  next  place,  I  come  to  speak  of  the  nature  of  the  disease,  a*id 
to  describe  the  symptoms  by  which  we  recognise  it  in  its  seve^*^ 
successive  stages.     First,  as  to  the  peiiod  of  incubation.     Judgi^^ 
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1  wliat  wo  see  of  tho  progress  of  the  affection  in  a  large  lot  of 
(p,  and  from  the  experiments  made  with  a  view  to  determine  this 
ortant  point,  we  have  come  to  the  conclusion  that  there  is  little 
ation  in  the  time  of  incubation.  The  disease  may  appear  on 
ninth  day,  or  may  be  protracted  to  the  eleventh ;  but  speaking 
iraUy,  ten  days  may  be  i-egarded  as  the  period  of  incubation.  At 
end  of  this  time  tho  sheep  sickens,  refuses  its  food,  has  a  hurried 
thing,  accompanied  by  a  hot  state  of  the  skin,  an  almost  nn- 
ichable  thirst,  a  bloodshot  condition  of  the  eyes,  and  a  discharge 
1  the  nostrils.  All  these  are  indications  of  the  febrile  state  of  tho 
3m,  and  simidtaneously  with  it  a  pai*ticular  eruption  takes  place 
lie  body.  If  the  eiiiption  is  very  copious,  tiie  case  assumes 
b  is  generally  called  the  confluent  form ;  that  is  to  say,  the  papules 
pimples)  coalesce  and  run  together,  as  it  were,  in  chains.  At 
s  the  pa2)ul8B  are  distinct  and  separate,  and  then  we  speak 
le  case  as  mild.     We  divide  the  small-pox  in  sheep,  tlierefore, 

two  varieties,  the  same  as  in  the  human  subject, — the  benign 
1-pox  and  the  confluent  small-pox.  This,  the  second,  stage  of 
iisease,  speaking  of  the  condition  of  the  skin  alone,  lasts  for  thre^ 
,  when  a  peculiar  change  is  observable  in  the  papulae,  which, 
lad  of  being  red,  and  thus  showing  a  high  degree  of  inflammation, 
me  a  white  appearance.  Invariably,  when  the  disease  has  reached 
point,  there  is  a  slight  abatement  in  the  severity  of  the  symptoms. 

fact  is  very  remarkable,  that  the  morbific  matter  which  has 
red  into  the  organism  of  tho  animal,  through  the  medium  of  the 
;ed  air,  and  lias  been  lying  liiddon  fur  ten  days,  has  ncvei*theless 
Qg  the  whole  of  that  time  been  appropriating  to  itself  some  of 
materials  or  constituents  of  tlio  blood,  and  nmltiplying  to  such 
jxtraordiuary  extent  as  to  lead  to  a  copious  eruption  on  the  skin, 
this  einiption  is  nature's  own  conscrviitive  power ;  her  means  of 
ing  the  system  of  the  poison  which  has  grown  ^vithin  it.  The 
2les  which  rise  on  tlio  suimnit  of  tho  papulae  cause  their  colour 
hange  from  red  to  white  ;  the  scaii*  skin  raised  by  an  efliision 
fluid  beneath,  constituting  a  sort  of  blister.  Every  one  of 
e  vesicles  will  yield  that  same  morbific  matter  in  a  sensible 
J,  which  has  entered  into  the  organism  in  an  unrecognisable 
U  It  is,  therefore,  in  this  stage  of  the  disease  that  we  can  obtain 
material  for  any  experimental  2)mposes  for  which  we  may  require 
In  consequence,  also,  of  the  morbific  matter  being  thrown  out  on 
ixtemal  surface  of  the  body,  the  constitutional  s}Tnptoms  are  con- 
tibly  relieved.  In  the  next  or  ulcerative  stage,  we  observe  that  a 
k  number  of  the  vesicles  burst,  their  contents  are  lost,  and  they 
bto  thick  brown  scabs.  Some  decline  entii'ely,  while  others  go 
0  ulceration.  When  animals  reach  this  stage  of  the  disease,  wo 
riably  find  an  increase  of  the  constitutional  symptoms ;  for  though 
le  vesicular  stage  tho  disease  is  not  fatal ;  animals  which  have  held 
X)  fiir  are  almost  certain  to  die  if  idceitition  follows.  According 
le  general  strength  of  the  animars  constitution,  and  the  treatment 
management  observed  towards  it  during  its  illness,  we  date  from 
the  recovery  of  tho  animal,  but  this  is  accompanied  with 
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similar  rcsiilts  to  those  wo  find  in  tlio  human  subject,  viz.,  pocked 
faces,  and  a  cicatiiscd  surface  of  skin. 

Fatality  of  Sheep-Pox. 

Tlic  fatality  of  the  natural  disease  in  a  flock  of  sheep  when  tm* 
checked,  except  by  the  removal  of  infected  sheep,  and  by  observing  * 
careful  system  of  management  towards  them,  will  not  unfrequently 
reach  as  high  a  figure  as  50  or  GO  per  cent.     Where  circumstanct* 
have  been  unfavourable  I  have  kno^^ii  the  disease  to  destroy  90  P^ 
cent. ;  and  if  we  faiko  animals  originally  the  most  healthy,  and  pl^*^ 
them  under  the  most  favourable  circumstances  with  regard  to  weatb^*» 
management,  medical  treatment,  and  diet,  it  very  rarely  falls  heii^ 
25  per  cent. 

Ee:»iedial  Tkeatjient. 

In  speaking  of  the  means  at  om*  disposal  to  lessen  the  fatality  of  't*^® 
disease,  and  to  secure  animals  against  a  natural  outbreak  of  tho  a.^^^^"" 
tion,  two  or  three  things  ofler  themselves  to  our  consideration.      ^-^^^ 
course  is  the  early  sepamtion  or  segregation  of  tho  animals.     1-     -"^ 
plan  has  been  a  good  deal  too  much  extolled  by  individuals  who    JE^^ 
scsscd  only  a  limited  experience  of  the  affection.      I  readily  admi''^    ^^ 
value,  nobody  perhaps  more  so ;  but  I  say  that  wo  must  not  de^:^  ^^ 
exclusively  and  entirely  upon  it,  for  in  practice  wo  find  thafc 
disease  may  break  out  in  a  flock  consisting  of  800,  1000,  or  H- 
sheep,  as  it  did  in  the  breeding-flock  of  Mr.  Parry,  Mr.  Neate, 
other  gentlemen  in  Wiltshire.     No  man  can  tell  the  hour  at  \^^ 
the   eruption  will  come   out ;   but  from  that  very  moment,  if 
before,  the  disease  is  infectious.     An  examination,  or  at  any  : 
close  inspection  of  every  individual  sheep  two  or  three  times  cu 
is  therefore  necessary.     But  even  more  than  this  is  essential,  in  c 
to  miiko  sure  that  no  small-pox  sheep  is  left  in  tlic  flock.     Ai         _. 
disease  frequently  assumes  a  benign  character,  there  may  be  b^^^**^^ 
cases  not  easily  recognised  in  the  flock,  and  though  these  wilJ^;::.^ 
in  themselves  be  dangerous,  yet  an  animal  taking  the  disease    ^^^^™ 
these  may  have  a  severe  instead  of  a  benign  attack.     Therefore,  "tJ- — -«6S0 
benign  cases  irmst  Ix)  looked  after  very  closely;  for  as  tho  ani'A-^*^'*.^ 
especially  c?arly  in  the  disease,  do  not  lop  their  ears,  nor  drop    ^^^  "f 
lujads,  nor  refuse  food,  it  is  possible  they  may  be  left  in  the  flodc^*?- 
do  irreparable  mischief.      Practically,  then,  every  sheep  shonX^^^^ 
caught  each  day  and  turned  up,  and  its   arm-pits  and  other    "^^^T^ 
ixamined  to  see  whether  it  is  affected  with  the  disease.     But    '^^^^^f 
ask,  would  like  to  incur  tlie  labour  of  thus  examining  1200  ^^^^i 
-id   rely   on   the   results    of    this    search   as   his    only   safegii^**'!?^ ' 
suppose  as  a  parallel  case,   that   there   were   a  public  institi^*''^^ 
u  this  metropolis  where  there  were  tliree  or  four  hundred  chil^^^^*^ 
/ho   have   been   neglected   in   early  life,  and   have   not   been  ^I^^' 
«cted   against   small-pox   by  vaccination,   and   two   or   tliree    ^^"^    *" 
iduals  who  became  infected  with  small-pox  were  allowed  to  wJ^-^^S^^ 
vith  these  children  for  an  hoiur  or  two  every  day.     I  will  fttrfc-ner 
-(""^'^Ho  tl»nt   th*^  ^''irgeon  of  tho  establishment,  Imowing  that  -tl^cflo 


Smatt'Pox  in  Sheep,  557 

children  are  thus  exposed  to  the  disease,  instead  of  having 
me  to  vaccination  to  protect  them,  goes,  amongst  them  day  by 
and  questions  them  as  to  whether  they  have  a  hc^acho,  feel  sick, 
30  on ;  and  that  on  finding  a  child  who  says  it  does  not  feel  well, 
mds  it  away ;  that  on  the  following  day  he  finds  another  child 
ng  a  similar  statement,  and  this  he  treats  in  a  similar  manner, 
not  obvious  that  a  system  of  the  kind,  so  long  as  it  is  carried  out, 
be  the  means  of  keeping  up  the  disease,  whether  among  children 
eep  ?  So  much,  then,  for  the  separation,  or  keeping  apart,  of  in- 
d  animals. 

le  next  suggestion,  which  rests  entirely  on  the  same  ground,  is 
3f  taking  away  the  affected  animals  and  killing  and  burying  them 
their  skins  on,  so  as  to  prevent  their  doing  any  further  mischief. 
I  imagine  that  under  certain  circumstances  a  man  might  go  on 
ig  his  sheep,  one  after  another,  until  ho  had  destroyed  his  entire 

and  during  the  whole  time  be  keeping  up  a  source  of  infection 
would  spread  hx  and  wide.  I  am,  therefore,  no  advocate  of  a 
m  of  this  kind. 

The  Vaccination  op  Shekp. 

le  vaccination  of  sheep  as  a  preventive  measure  is  a  very  im- 
nt  question ;  and  I  am  happy  to  say  that  it  has  now  been  set  at 
if  not  for  over,  at  any  rate  for  a  considerable  length  of  time,  in 
iquenco  of  the  measures  adopted  by  the  Government,  arising  out 
e  recent  outbreak  of  disease  in  Wiltshire.  In  order  to  deter- 
the  prophylactic  value  of  vaccination,  the  Government  purchased 
sheep,  whicli  were  placed  imder  tlic  care  of  Mr.  Marson,  tho 
eon  of  tho  Small-Pox  Hospital,  and  myself.  Those  sheep  wero 
id  on  a  farm  then  in  my  occupation,  in  tho  immediate  neigh- 
bood  of  London,  that  wo  might  carry  out  a  series  of  experiments 

them,  to  ascertain  whether  vaccination  was  protective  or  not. 
Government  had  this  question  forced  upon  it  by  communications 
h  appeared  in  tlie  public  papers  at  the  time,  from  some  leading 
ulturists  in  the  comities  of  Norfolk  and  Cambridge,  and  also 

surgeons  in  the  latter  county,  who  strongly  recommended  the 
nation  of  sheep.  Foremost  among  the  Norfolk  agriculturists, 
Mr.  Henry  Overman,  of  Weasenham.  That  gentleman  said 
fTect  that  during  his  late  father's  life  tho  small-pox  showed 
:*  in  their  neighbourhood,  and  that  his  father  vaccinated  the  whole 
s  flock ;  that  the  sheep  took  tho  vaccine  disease ;  that  they  were 
icted  from  tho  small-pox ;  and  that  any  man  who  preferred  inocu- 
Q  to  vaccination  was  little  better  than  a  madman.  Statements 
came  from  other  persons,  to  the  eflfect  that  they  had  vaccinated 
•  sheep,  and  that  they  did  not  take  tho  small-pox :  but  many  of 
parties  did  not  even  say  whether  or  not  the  sheep  had  ever  been 
ised  to  the  disease.  Coming  back,  however,  to  the  late  Mr.  Over- 
:  this  gentleman  stated,  at  a  meeting  of  an  agricultural  society, 
L  in  Norfolk  in  1848,  that  as  a  letter  of  sheep  (Southdo>vn  rams),  he 
seived  it  to  be  his  duty  to  send  them  out  as  free  from  disease 
«  pooaibly  could,  and  therefore,  when  tho  sheep-pox  showed  itself 
OIhXXV.  2   Q 
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in  his  immediate  neighbourliood,  he  had  recourse  to  vaccina 
He  went  on  to  say,  "  I  had  860  sheep  vaccinated ;  I  am  very 
I  did  so,  for  I  have  not  had  any  disease  among  them.  I 
subsequently  to  that  20  score  of  lambs  vaccinated,  making  altog 
1260."  Twelve  hundred  and  sixty  sheep  were  vaccinated,  he 
and  none  6f  them  had  taken  the  disease. 

Now  I  have  good  reason  to  believe  that  these  1260  sheep  oi 
Overman's  were  not  vaccinated  at  all.  The  same  gentleman  wh< 
these  sheep  also  vaccinated,  as  it  was  said,  a  large  number  of  shee 
Mr.  Hudson,  of  Castleacre,  a  member  of  the  Council  of  this  So< 
He  likewise  vaccinated,  as  he  called  it,  a  large  number  of  shee; 
other  persons  in  that  neighbourhood ;  so  that,  in  all  probabilit 
operated  upon  not  less  than  from  3000  to  4000  sheep.  Now,  1 1 
ask  any  one  who  knows  anything  at  all  about  the  matter,  wher< 
aU  the  lymph  necessary  to  vaccinate  3000  or  4000  sheep  ii 
course  of  about  two  or  tluree  weeks  come  from  ?  I  find,  however. 
this  gentleman  had  no  dif&culty  whatever  about  it.  He  ca 
lymph,  as  he  termed  it,  in  phials  pretty  well  filled  to  the  brim, 
used  this  material  on  the  sheep  generally,  and  he  used  it  on  th< 
Mr.  Overman's  sheep,  with  the  exception  of  about  twelve.  Ac 
ing  to  an  admission  made  by  Mr.  Overman  himself  to  me 
were  certainly  not  more  than  twelve  of  his  sheep  that  were  ^ 
nated  from  jpointa  charged  with  vaccine  in  the  ordinary  way. 
he  added,  "I  did  not  see  any  difference  between  the  vacoin 
done  by  points  and  that  done  by  fiuid,  and  I  am  satisfied,  thert 
that  all  my  sheep  have  been  vaccinated."  I  have  already  statec 
a  number  of  sheep  were  done  in  the  same  manner  for  Mr.  Hu 
In  the  course  of  a  short  time,  however,  Mr.  Hudson's  sheep, 
exposed  to  the  influence  of  natural  small-pox,  took  the  disease, 
it  went  on  rather  severely  in  his  flock.  He  then  had  recour 
inoculation ;  but  the  person  who  was  consulted,  and  who  inocc 
the  sheep,  knew  practically  little  or  nothing  about'  it,  and 
sheep  were  consequently  done  in  the  most  objectionable  ma 
Instead  of  taking  the  smallest  lancet,  or  a  needle,  and  just  soili 
with  the  virus,  and  introducing  the  virus  with  one  puncture  i 
the  skin,  so  as  not  to  draw  blood,  he  made  large  incisions  i 
the  arms  of  these  poor  sheep,  inserting  bits  of  tow  charged  with  1; 
and  pus ;  and  that  he  called  inoculation.  I  witnessed  this  for  m 
and  never  saw  so  painful  a  scene.  Besides  the  sheep  which 
others  suffered  from  the  sloughing  of  wounds  the  loss  of  an  ea 
loss  of  an  eye,  and  so  forth.  So  far  as  the  pecuniary  questio: 
-ionccrncd,  many  of  the  survivors  might  as  well  have  died  as  '. 
Veil  mig))t  inoculation  carried  on  in  this  manner  have  got  intc 
•eputc  in  Norfolk !  I  mention  one  other  case.  A  natural  out 
^f  the  disease  having  taken  place  upon  a  farm  of  Mr.  Muske 
Harford,  the  gentleman,  who  vaccinated  sheep  from  a  bottle, 
here  and  vaccinated  Mr.  Miiekett's  sheep,  but  the  disease  we: 
incbecked  notwithstanding,  and  four  hundred  ewes  were  lost  ou 
'')ck  of  a  thousand. 
^  ^'^tnm  f.     ho  case  of  Mr.  Overman's  sheep.  Mr.  Overman 
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two  sheep,  after  being  pressed  to  do  so,  to  the  farm  of  a  neighbour,  in 
whoso  flock  the  small-pox  existed ;  and  these  two  sheep  were  inocu- 
hted  on  that  farm  ;  one  of  them  by  Mr.  Cooke,  of  Litcham — a  faimei' 
who,  I  do  not  hesitate  to  say,  at  that  time  pcrfoiincd  the  operation 
&r  better  than  many  so-called  veterinary  practitioners — and  the 
other  by  Mr.  Baldwin,  a  veterinary  surgeon  of  Fakenham.  Both 
sheep  took  the  disease,  and  passed  through  its  several  stages;  the 
result  being  in  no  way  different  fi'om  that  wliich  is  observed  in  hundreds 
of  other  sheep  that  are  unprotected.  Mr.  Overman,  however,  denied 
that  these  sheep  did  take  the  disease.  Subsequently  I  proposed  to 
3Ir.  Overman,  that  ho  should  send  five  lambs  to  this  farm  where  they 
would  be  exposed  to  the  disease ;  and  five  other  lambs  to  the  Veterinary 
College;  himself  selecting  his  most  successful  cases  of  vaccination. 
This  arrangement,  although  agreed  to  at  first  on  his  part,  was  not 
carried  out.  On  the  same  farni  to  wliich  the  two  sheep,  inoculated 
the  one  by  Mr.  Cook,  the  other  by  Mr.  Baldwin,  had  been  sent,  the 
gentleman  who  had  vaccinated  (?)  sheep  for  Mr.  Overman,  Mr.  Hudson, 
and  others,  was  asked,  not  to  vaccinate,  but  to  inoculate  the  sheep. 
I  do  not  know  how  he  proceeded,  but  three  weeks  after  his  inoculation 
of  tho  sheep,  I  myself  saw  the  animals,  and  found  many  of  them  in 
the  earlier  stages  of  the  disease  ;  whereas,  if  they  had  been  properly 
inoculated,  they  would  have  been  in  the  third  stage,  and  recovering.* 
Tho  circumstance  of  these  sheep  having  the  natural  disease  at  that 
time,  was  communicated  to  jMi*.  Overman,  who  made  it  the  ground  of 
Iiis  olyccting  to  cairy  out  his  agreement  with  me. 

There  were,  however,  a  few  sheep  properly  vaccinated  in  Norfolk ; 
somu  by  Mr.  Itose,  a  surgeon ;  seven  or  eight  by  Mr.  Joy,  another 
ijurgcon  ;  and  also  some  by  ii  veterinary  surgeon,  Mr.  Smith,  of  Norwich, 
lii  these  cases  proper  lymph  wiis  used,  and  every  care  taken ;  and 
iho  imanimoiLs  opinion  of  these  gentlemen  was,  that  vaccination  was 
uf  n«j  avail,  beeause  it  was  fouiul  that  both  by  exposure  and  by 
inoculation  the  vaccinated  sheep  took  the  small  pox.  The  munber 
of  sheep  really  vaccinated  in  Norfolk  in  1818,  was  only  about  five- 
and-thirty — not  three  or  fom*  thousand,  as  some  i)ersons  have  stated — 
and  as  1  have  just  shown  in  the  instances  in  which  it  was  tried,  it 
did  not  protect  the  animals  against  the  natural  infection. 

I  now  come  to  the  i)ro('eedings  of  Mr.  l?auisay,  surgeon,  of  Shel- 
ford,  Cambridgeshire;  who  wrote  to  the  *  Times,'  in  18-18,  setting  forth 
tho  great  value  of  vaccination;  and  again  in  1802  to  the  'Standard,' 
wliith  letter  afterwards  appeared  in  otljer  newspapers.  He  says,  in 
his  comniunieation  to  the  *  Standard,'  that  in  1818  ho  vaccinated  a 
Lirgo  numlK^r  of  sheep  for  Mr.  Jonas  Wel»b,  Mr.  Sanuiel  Jonas, 
Mr.  HuiTell,  and  otlur  gentlemen  in  his  h>cality :  and  he  leads  his 
readers  to  infer  tliat  these  slieep  were  perfectly  proteeted  against  the 
infa-lion  of  slieci)-i)i'X,  and  tliat  vaccination,  tlierefore,  might  to  be 
hud  rcciiurse  to  in  order  to  stay  tlie  i)rogress  of  tlie  pest  in  Wiltshire. 
Mr.  IJanisay  was  hacked  up  in  tiiis  statement  hy  31r.  Sprague,  surgeon. 


•  Thewhok'  of  ihcse  facts  arv*  stated  at  K'Ugih  iu  tho  Kcport  to  the  Goverii- 
meat,  which  has  been  sent  in  by  Mr.  Marion  an<l  myself. 

2  Q  2 
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of  Kimbolton,  Huntingdonsliiro,  who  in  1848  was  liis  assistant,  an 
who  also  wrote  a  letter,  in  1862,  to  the  public  papers  in  support  of  ii 
view  which  Mr.  Kamsay  had  promulgated.  Mr.  Eamsay  assume 
that  the  reason  why  his  vaccination  succeeded  was,  that  he  he 
recourse  to  what  in  technical  language  is  called  retro -vaccinatiox 
that  is  to  say,  he  vaccinated  a  cow  with  vaccine  lymph  taken  fro 
the  human  subject,  and,  having  obtained  the  produce  of  the  lynai 
from  the  cow,  he  used  it  for  operating  upon  sheep.  With  reg» 
to  retro-vaccination,  I  will  only  say  that  the  experience  of  Mr.  Ceel^ 
Mr.  Marson,  and  myself,  is,  that  there  is  rather 'a  loss  both  in  t 
quantity  and  the  quality  of  the  lymph  by  retro-vaccination  than  a  ga»: 
and  this  opinion  is  supported  by  all  continental  authorities  of  9^ 
repute.  If  you  take  a  quantity  of  lymph  from  the  arm  of  a  healt 
child,  and  introduce  it  into  a  calf — as  calves  are  more  susceptible  tb 
cows — supposing  it  takes,  you  get  very  little,  if  any,  increase  of  t 
material,  and  no  greater  activity  of  it. 

In  184:8  I  proposed  to  [Mr.  Ramsay  that  ho  should  allow  some 
the  sheep  which  had  been  vaccinated  on  this  plan  to  be  subjected 
the  counter-proof  of  inoculation.  Through  the  intervention  of  H 
Ellis,  of  Triplow,  in  Cambridgeshire,  IMr.  Samsay  consented  to  selc 
two  sheep  which  he  had  vaccinated  himself,  and  send  them  to  i 
at  the  college.  He  did  so,  and  wrote  a  letter  to  the  *  Times ' 
which  he  stated  that  he  had  sent  two  sheep  to  be  tested  as  to  t 
protective  power  of  his  vaccination.  What  was  the  result  ?  I  took  o 
of  the  sheep  and  inoculated  it  with  some  old  sheep-jpox  vims  whi 
I  had  had  by  me  for  16  weeks,  during  which  time  it  might 
supposed  to  have  lost  some  of  its  power,  and  I  readily  produced  t 
disease  from  it.  The  animal  went  through  all  the  stages  of  the  shec 
pox,  and  when  it  arrived  at  the  vesicular  stage  I  took  lymph  from  tl 
sheep  and  inoculated  the  other ;  and  with  the  same  Result.  The 
two  sheep  were  afterwards  sent  back  to  Mr.  Ellis,  who  acknowledg 
the  receipt  of  them.  I  wrote  to  Mr.  Ramsay,  saying  that  he  was 
liberty  to  test  the  sheep  by  any  subsequent  inoculation,  or  exposi 
to  the  disease,  if  he  thought  fit ;  that  they  were  not  protected  wh 
they  came  to  London,  but  were  protected  now.  Yet,  in  the  fece 
this  fact,  this  gentleman  again  came  before  the  public  as  an  advoci 
for  the  vaccination  of  sheep  in  1862. 

I  trust  that  I  have  said  sufficient  to  show  that  the  agriculturist  1 
been  misled  to  some  extent  as  to  the  effects  of  vaccination,  and  for  tl 
reason  I  think  the  Government  deserves  great  credit  for  having  deU 
mined  to  test  the  thing  on  a  large  scale.  I  would  epitomise  our  o^ 
experiments  by  saying  that  in  every  instance  in  which  Mr.  Mars 
j,nd  myself  have  been  able  to  produce  the  vaccine  disease  in  Bhe< 
:he  animals,  when  exposed  by  us  to  natural  small-pox,  have  taken  i 
and  in  every  case  also  in  which  we  have  subjected  sheep  to  the  comit< 
)roof  of  inoculation  they  have  taken  sheep-pox,  and  the  disease  1 
not  been  in  the  least  degree  mitigated  by  the  previous  vaccinati< 
Ve  have  also  found  this  very  important  fact — that  whereas  Mess 
^-^msay  and  Sprague  speak  as  if  the  hundreds  of  sheep  on  which  tl 

'*~''"'^    -,^  ,  ^1]    successfully  vaccinated,  and  as  if  every  sheep  ¥ 
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JQBi  M  Bosceptible  to  tlio  vaccine  disease  as  the  linman  subject — that 
not  more  than  35  per  cent,  of  the  sheep,  in  our  o\\ti  experiments, 
{roYed  to  bo  susceptible  to  tho  vaccine  disease  on  a  first  vaccination. 

Inooulation  the  only  Keal  Check  to  Sheep-Pox. 

I  do  not  hesitate  to  say  that  when  tho  natural  disease  appears  in 
i  flock,  inoculation,  properly  carried  out,  is  the  best  and  tlie  only 
nue  means  of  arresting  its  ravages.  It  is  not  to  be  supposed  that 
in  ad?ocating  inoculation  we  neglect  separation  or  segregation,  or  any 
otlier  means  of  abating  the  severity  of  the  disease,  or  that  wo  intro- 
duce Bheep-pox  into  healthy  flocks.  We  only  have  recourse  to 
inoculation  that  we  may  bring  the  disorder  within  bounds,  and  ^ut 
off  the  supply  by  which  the  malady  is  naturally  propagated.  One  of 
the  good  effects  of  inoculation  is  that  it  limits  tho  extension  of  the 
disease.  All  animals  that  are  inoculated  will,  in  the  space  of  about 
five  weeks,  especially  if  they  have  been  dipped  in  a  disinfecting  mix- 
ture, be  in  a  flt  condition  to  be  sold ;  whereas,  if  the  natural  disease 
^cnt  on,  it  might  be  five  or  six  months,  or  even  longer,  before  such 
would  be  the  case.     Nobody  indeed  could  tell  when  the  thing  would 

Old. 

But  some   people  say  that  inoculation   spreads  the   disease.     In 

the  abstract  there   can  be   no  doubt  that  the  inoculated  disease  is 

infectious ;  but  it  is  infinitely  loss  infectious  than  tho  natural  disease, 

*nd  practically,  therefore,  shcep-pox  as  a  rule  is  not  spread.     Indeed, 

there  is  not  a  single  instance  in  Wiltshire  in  which  the  disease  can  be 

said  to  have  been  spread  by  inoculation.     On  tho  contrary,  it  was 

hemmed  in  and  limited  to  the  flocks  that  became  affected  in  the  natural 

^ay.    The  reason  why  inoculation  docs  not  spread  tho  disease  is  that, 

as  a  rule,  and  particularly  wlien  you  arc  dealing  with  young  animals, 

SQch  as  lambs,  it  gives   the  disease  in  a  very  mild  form.     Take  a 

hundred  lambs,  and  if  inoculation  has  been  properly  carried  out,  not 

more  perhaps,  than  one  in  six  or  seven  will  be  found  to  have  any 

eruption  at  all  on  their  bodies.      They  have  tho  disease,  so  to  speak, 

locally.      But  with  old  animals  there  is  greater  fatality. 

I  have  been  at  some  pains  to  collect  information,  not  only  from  my 
own  experience,  but  also  from  that  of  others,  with  reference  to  inocula- 
tion in  this  country  in  the  outbreak  of  1862,  as  also  of  that  extending 
from  1817  to  1850,  when  there  were  more  sheep  in  one  part  of  Norfolk 
affected  at  one  time  than  suffered  in  Wilts  altogether.  Thousands  of 
sheep  were  subjected  to  inoculation  in  Norfolk,  Suffolk,  Essex,  Kent, 
Cambridgeshire,  &c.,  and  I  feared  that  the  disease  would  be  really 
naturalised  among  us,  so  widely  was  it  then  spread,  but  notwithstanding 
this,  we  had  not  half  the  hue  and  cry  which  was  raised  about  only 
3000  sheep  being  affected  in  Wiltshire.  Taking  all  the  cases  of  inocu- 
lation together,  1  come  to  the  conclusion  that  there  have  not  been  less 
than  20,000  sheep  inoculated,  and  that  the  average  mortality  has  not 
reached  5  per  cent.  In  some  particular  flocks  the  mortality  has  not 
been  more  than  1  to  1 J  per  cent.,  and  I  can  show  instance  upon  instance 
in  which  it  has  not  exceeded  2  per  cent. ;  but,  combining  tho  worst 
with  the  best,  the  deaths  from  inoculation  have  not  attained  6  per 
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ceni  This  fact  is,  I  tHnk,  quite  Bufficient  to  prove,  with 
entering  into  farther  detail,  the  great  value  of  inoculation,  as  a 
of  arresting  the  progress  of  small-pox  in  sheep,  if  it  be  prope 
rightly  carried  out.  I  abstain  from  mentioning  the  rules  whicl 
bo  followed  with  regard  to  inoculation,  because  this  is  a  mattei 
is  not  well  fitted  for  a  meeting  like  the  present,  and  because 
rather  wished  to  confine  myself  to  the  more  salient  points  coi 
with  the  important  subject  of  the  small-pox  of  sheep. 

The  proceedings  were  brought  to  a  close  by  a  vote  of  thank 
Lecturer. 


Meeting  of  Weekly  CouncUj  Wednesday,  June  22nd.  Lord  Fev 
in  the  Chair. 

Db.  Voelckeb  delivere1>.a  Lectube  on  the  Chemical  Quau 
Water  po»^Bsdnomical  Purposes. 

Dr.  Voeloker  said  :  An  abundance  of  fresh  air,  a  good  su 
pure  water,  and  a  sufficiency  of  wholeSfOIge  bread,  are  unquest 
the  three  greatest  material  blessings  whicIf"^A  kind  Provide! 
supplied  for  the  use  of  man.  Whilst  it  is  uniraC^Uy  admitt 
we  could  not  live  for  any  length  of  time  without  tJK^»  it  is 
that  in  actual  practice  many  people  appear  unconcerned  respe 
supply  of  pure  wholesome  water.  It  is  admitted  in  theoiv  to  ^ 
necessary  for  towns  as  well  as  for  the  countiy  ;  and  yet,  whenSj'^c  < 
detail,  wo  fr'equcntly  find  people  entirely  unconcerned  resp^ 
source  from  which  they  obtain  their  water,  or  the  quality  of  thlj 
they  actually  use.  Thanks  to  the  Sanitary  Commission,  almost 
large  towns  are  now  well  supplied  with  an  abundance  of  good 
available  for  all  the  ordinary  domestic  purposes.  Great  care  hi 
cially  been  exercised  in  providing  for  the  metropolis,  but  ii 
country  towns,  as  well  as  in  villages  and  isolated  farm  and  < 
houses,  the  water  is  often  very  impure.  This  can  only  be  atl 
to  an  utter  disregard  of  those  properties  which  are  all-importan 
supply  of  our  daily  wants.  It  is  no  doubt  for  this  reason  i 
Chemical  Committee  have  desired  me  to  give  a  lecture  on  the  d 
and  physical  qualities  of  water  intended  to  be  used  for  oi 
domestic,  and  general  economic  purposes.  Li  my^^MQ^ks 
confine  myself  to  those  common  uses  which  we  ordinarHjF  n 
water,  without  referring  to  its  applications  in  various  othel, 
such  as  ice  and  steam. 

Water  Supply  Defective  ik  Country  Towns. 

I  have  frequently  examined  well-waters  which  I  found  to 
^/egnatcd  with  an  amoimt  of  injiu'ious  organic  matter,  and  of  ] 
mbstuncos  of  a  questionable  character,  that  surprised  me  very 
■several  of  these  wells  contained  nearly  three  times  as  much 
natter  as  the  tank  liquid  which  Mr.  Mechi  usually  applies  to  hi 
s[ow  impurities  which  are  highly  injurious  to  health  are 
^'^noficial  in  pi'omoting  a  luxuriant  growth  of  plants;  we  tl 
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awiste  aseM  manuring  matters  by  allowing  substances  which 
to  go  on  the  land  to  find  their  way  into  our  wells,  but  we  con- 
tnunaie  water  with  poisonous  matters,  which  every  now  and  then 
Bini£ut  themselyes  in  sudden   outbreaks   of  low  fever  and   other 
diioiden.    As  I  have  a  great  objection  to  speaking  in  general  terms 
vitboat  being  able  to  lay  my  hand  on  special  cases,  I  may  observe 
ftat  Cirencester,  where  I  resided  for  a  good  many  years,  affords  a 
very  fiur  illustration  of  the  condition  of  country  towns  in  this  respect. 
I*  M  naturally  a  very  healtliy  place,  but  the  drainage  is  essentially 
JNid,  and  in  some  houses  and  streets  the  water  is  so  contaminated  with 
mjnrions  substances  that  jwoplo  will  not  reside  there,  for  it  is  notorious 
that  the  localities  in  which  this  bad  water  is  found  are  occasionally 
!    visited  by  fever.     This  holds  good  with  regard  to  separate  houses, 
•8  well  as  the  town  itself.     When  I  first  went  to  Cirencester  I  was 
•Dxions  to  live  away  from  the  iowu,     I  looked  over  a  certain  house, 
'^iiich  pleased  me  in  every  respect,  but  some  one  said  to  me — ^**  Do  not 
go  to  that  house,  even  if  you  can  get  it  rent  free,  because  all  the 
people  who  have  lived  there  have  suifured  seriously  on  account  of 
wte  unwLolasome   state   of  the  locality;    the  water  is  biul,  and  the 
^'Milage  is  bad."    On  examining  the  water  I  found  it  very  bad  indeed. 
^  ascertained  at  the  same  time  that  the  supply  came  from  a  surface 
■Pring,  into  which  no  doubt   the  drainage  of  tlie  house,  the  offices,  and 
^0  yard,  found  its  way.    Well,  at  first  this  warning  made  me  hesitate, 
**Ut  the  spot  was  too  enticing  to  he  dismissed  from  my  mind  without  an 
•ttempt  to  i-emcily  the  evil.     My  first  stop  was  to  stop  the  supply 
"^  ^ter  by  cutting  oft'  the  drainage  from  the  house.     I  walled  over  the 
^'cD  in  the  house,  and  com^Kilk^l  the  servants  to  use  water  from  a 
deep  well  in  the  yard,  which  was  of  excellent  quality ;  and  I  am 
.PRV  to  say  that,  through  this  simple  means,  I  succeudod  in  main- 
taining my  own  family  in  perfect  health ;  so  much  so  that  during 
*^*^  years  I  did  not  spend  a  failliing  for  medicine. 

^'ow  had  water  occurs  very  much  more  frequently,  j>erhaps,  than  is 
^^iierally  supposeil;  at  least  I  infer  so  from  the  many  samples  of  water 
*<>tally  unfit  for  drinking  imrposes  wliich  1  have  received  during  the 
r*a8t  year.  Those  who  reside  in  the  country,  supplying  themselves 
^A  water  where  there  is  no  general  l>oard  of  Health  to  make  pro- 
^"ision  for  their  wants,  should  have  a  watchful  eye  to  their  individual 
Premises.  Allow  me,  then,  to  point  out  the  pr<q)ertics  whicli  we 
^*^ost  esteem  in  water,  fii-st  for  di-inking,  and  then  for  washing  and 
booking  purposes. 

Water  for  Drinking  PcRrosES. 

There  are  four  propei-ties  wliich  we  most  esteem  in  drinking-waters ; 
fet,  the  absence  of  any  putrescent  organic  matter;  secondly,  the 
•bBence  of  any  discoloration,  due  either  to  suspended  fine  clay,  which 

E'^^nsA  water  a  muddy  appearance,  or  to  dissolved  organic  matter,  such 
we  find  sometimes  in  peaty  districts  ;  thirdly,  softness ;  and  fourthly, 
ieoalness.     It  devolves  upon  me  to  show  how  these  four  propei-ties  are 
htimately  connected  with  the  chemical  composition  of  water. 
He  absence  of  putrescent  organic  matter  is  accounted  for  in  tho 
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case  of  many  waters  by  the  perfect  filtration  which  they  undergo  in 
passing  through  a  porous  rock  or  a  bed  of  porous  sandy  soil.  SurfiEUse 
springs  invariably  contain  organic  matter  in  solution,  and  sometimes 
if  the  filtration  has  boon  imperfect,  a  further  quantity  in  suspension. 
AVhcrever  men  or  animals  congregate  refuse  matter  accumulates,  and 
finds  its  way  into  smfacc  wells.  An  admirable  provision  is  made  for 
the  dcstnictiou  of  these  matters.  Wherever  the  drainage  is  good  the 
air  which  passes  along  with  w^ater  tlirough  the  porous  soil  almost  com- 
pletely decomposes  the  organic  matter,  or  at  any  rate  makes  it  inno- 
cuous. We  have,  then,  in  the  absence  of  putrescent  animal  matter, 
a  very  good  indication  that  the  water  is  serviceable  for  drinking. 

The  presence  of  a  bad  smell  invariably  indicates  something  wrong  in 
water,  though  its  absence  affords  no  assurance  that  all  is  right.  Organic 
matter,  however,  though  always  unpleasant  is  not  always  injurious. 
That  which  occurs  invariably  in  localities  where  peat  abounds  in  the 
soil  is,  I  believe,  not  directly  injurious  to  health,  though  its  presence 
in  water  is  undesirable,  because  experience  has  shown  that  organic 
matter  of  any  kind  has  an  injurious  efiect  on  the  leaden  pipes  through 
which  water  is  conveyed  to  our  houses. 

It  is,  then,  im2)ortant  to  discriminate  between  the  different  kinds 
of  organic  matter  that  wo  are  likely  to  meet  with  in  water ;  and  an 
excellent  method  of  doing  this  is  to  evaporate  from  a  couple  of  pints 
to  two  oimces.  K  during  the  evaporation  the  water  becomes  coloured 
it  will  generally  be  found  that  it  contains  an  amount  of  organic 
matter  which  is  injurious  to  health ;  if  it  remains  colourless,  or 
becomes  but  slightly  coloured,  the  absence  of  organic  matter  of  an 
injurious  natiu'o  may  be  safely  predicated.  If  after  the  water  has  been 
perfectly  evaporated  to  dryness,  the  matter  which  remains,  on  being 
heated,  gives  off  a  smell  like  burnt  feathers,  which  is  characteristic  of 
the  presence  of  nitrogenous  matters,  we  have  in  this  at  once  a  proof 
that  the  organic  matter  is  of  animal  origin,  and  the  water  should  be 
at  once  rejected  for  di'inking  purposes. 

Softness  is  a  quality  in  water  that  depends  entirely  upon  its  com- 
position. Nowhere  in  nature  do  we  find  water  in  a  perfectly  pure 
state.  Even  rain-water,  which  has  undergone  a  kind  of  natural  dis- 
tillation, contains  certain  atmospheric  impurities  which,  though  useful 
in  an  agricultural  point  of  view,  are  imdesirable  in  drinking-water. 

liain-water  is  an  excellent  solvent  for  many  combinations  that  occur 
in  the  soil,  acting  not  only  on  saline  substances  like  conmion  salt,  or 
on  sulphates,  such  as  sulphate  of  magnesia  or  sulphate  of  soda,  but  also 
on  mineml  matters,  which  are  usually  regarded  in  conunon  life  as 
insoluble. 

We  may  instance  carbonate  of  lime,  one  of  the  principal  consti- 
1;uonts  of  all  hard  waters.  Practically  speaking,  it  is  insoluble  in  pure 
water,  since  25,000  parts  of  the  water  arc  required  to  dissolve  one  part 
of  that  substance.  But  we  are  to  remember  that  rain-water  invariably 
contains  carbonic  acid  in  solution,  and  in  virtue  of  its  presence  exerts 
^  power  of  dissolving  carbonate  of  lime  with  considerable  rapidity. 
^  ^s  the  carbonic  acid  in  rain-water  which  accounts  for  the  invariable 
io,,n^  .^f  '»ar^onato  of  lime  in  considerable  quantities  in  all  spring 
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and  well-water  in  calcareous  districts,  where  either  the  chalk  forma- 
tion, or  the  older  limestone  rocks  prevail.    Carbonic  acid  forms  chiefly 
two  combinations  with  lime.     One,  which  is  insoluble,  contains  one 
equivalent  of  lime,  and  one  of  carbonic  acid ;  and  another,  which  is 
soluble,  contains  two  equivalents  of  carbonic  acid  to  one  of  lime.     It 
is  generally  in  virtue  of  the  excess  of  cai-bonic  acid,  and  the  formation 
of    bi-carbonate  of  lime,  that  water  becomes  hard.     In  8][)eaking  of 
Iiardness  we  ought  to  distinguish   lx)tween  permanent  hardness  and 
transient  hardness.     That  which  is  caused  by  bi-carbonate  of  lime  is 
removable  to  a  great  extent  by  boiling,  but  other   mineral  matters, 
such  as  sulphate  of  lime,  or  gypsum,  impart  to  water  a  permanent 
hardness,  which   cannot  be   removed  by  simple   boiling.      Without 
laying  down  a  definite  rule  I  may  state  in  a  general  maimer  that  all 
water  which  contains  more  tlian  16  grains  of  lime  to  the  gallon  may 
be  regarded  as  truly  hard.     For  an  account  of  the  amount  of  lime 
contained  in  the  water  which  is  supplied  by  the  diftbrent  water  com- 
panies for  the   use  of  the  metropolis,  I    may  refer    you   to   a  very 
excellent  report  of  Professors  Graham,  Miller,  and  Hoflfman,  which 
gives  detailed  analyses  of  the  quantities  of  lime  and  other  mineral 
constituents.     It  there  appears  that  most  of  the  water  used  in  London 
contains  on  the  average  not  more  than  20  to  25  grains  of  solid  matter 
in  the  imperial   giillon,  and  is   therefore   very   serviceable   for   all 
ordinary  purjioses.      In  6up2)lying  water  either  to  a  town  or  to  a 
private  house  we  should  endeavour  as  nmch  as  possible  to  hit  upon 
the  sample  which,  while  it  is  sufficiently  pleasant  to  the  taste,  is  also 
nsefol  for  the  kitchen  and  laundry,  for   there  arc  hard  waters  whieh 
are  excellent  for   drinking  purposes,  and  yet  imfit  for  cooking  and 
washing.     A  large  amount   of   carbonate   of   lime   is   by   no    means 
injurious  to  the  health  oi  man,  and  we  liave  no  evidence  that  sulphate 
of  lime  or  gyj)sum,  and  other  mineral  matters  that  usually  occur  in 
drinking-waters,  are  deleterious.     Hence,  a  water  that  is  very  luu*d, 
^^  still   be   very  palatable,    and   even   be   jireferred   for   drinking 
Purposes  to  a  softer  one  which  is  less  sparkling  and  bright,  and  more 
tasteless. 
•      The  fourth  and  last  quality  that  we  esteem  in  water  is  coolness. 
Surface  waters  are  invariably  cold  in  winter  and  warm  in  summer — a 
peculiarity  whieh,  of  course,  we  do  not  esteem ;  whilst  water  from 
deep  springs  has  a  uniform  tem2)eniture,  being,  as  compartHl  ^nth  tho 
temperature  of  the  air,  warm  in  winter  and  cold  in  summer.     This 
uniformity  of  temperature  further  indicates  a  uniformity  of  composi- 
tion.     The  reason   of  this   is,  that  water   of   uniform   temperature 
invariably  has  to  descend  through  a  dense  mass  of  rock ;  and  as  it 
trickles  slowly  through  the  nx^k,  it  becomes  saturated  thoroughly  with 
whatever  it  can  dissolve ;  whilst  watcT  which  finds  its  way  into  surface 
wells  is  liable  to  be  altered  in  its  composition  by  piirely  local  circum- 
stances.    Thus  we  occasionally  find  the  waters  of  surface  wells  very 
8ofl,  and  containing  l>ut  very  little  of  any  impurity,  either  organic  or 
xnineral,  in  solution ;  whilst  at  other  times  the  very  same  wells  furnish 
water  which  is  very  rich  in  mineral  matters  and  also  contains  much 
organic  impurity.     This  is  esi)ecially  the  case  in  smnmer;  and  the 
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difibrence  is  easily  accounted  for  if  we  take  into  consideratioii  how 
water  usually  collects  in  our  springs.  A  surface  well  we  can  only 
have  when  a  bed  of  clay  comes  near  the  surface,  for  this  intercepts 
the  surface  water.  In  warm  weather  little  or  no  water  usually  collects ; 
and  if  the  water  found  in  a  well  is  tolerably  pure,  it  remains  so  for  some 
time.  During  the  summer  months,  however,  there  are  probably  accu- 
mulations of  organic  refuse  matter  around  or  near  the  well,  and  when  a 
heavy  fall  of  rain  comes,  it  flushes  them  into  the  well.  Hence  we 
find,  on  examining  the  water  after  a  heavy  fall  of  rain,  that  it  has  a 
very  different  composition  from  that  which  it  had  before.  Heavy 
showers  of  rain  do  not  affect  deep  wells ;  and  as  by  filtration  through 
a  considerable  depth  of  soil  the  water  is  deprived  of  all  injurious  con- 
tamination, and  as  deep  wells  have  a  unifonn  temperature,  a  uniform 
coolness  of  water  thus  becomes  an  indirect  indication  of  good  quality 
in  drinking-water. 

In  the  next  place,  let  me  briefly  allude  to  the  qualities  that  we  most 
esteem  in 

Water  for  Cooking  and  Washing. 

Water  for  washing  shoidd  be  as  free  as  possible  from  sulphate  of 
linio,  which  causes  hardness,  neutralising  in  a  great  measure  the  soap, 
causing  it  to  curdle,  and  destroying  its  detergent  properties.  It  is 
undesirable  to  liave  much  lime  in  water  for  cooking  purposes,  because 
with  several  organic  constituents — for  instance,  legumin,  the  albuminous 
matter  in  peas  and  beans — ^it  foims  insoluble  combinations,  so  that  it  is 
almost  impossible  to  boil  peas  soft  in  hard  water.  Moreover  water 
that  contains  much  lime,  on  boiling  throws  down  a  white  deposit,  which 
jn'cvents  a  proper  extract  being  made  from  many  ai-ticles  of  food,  such 
as  meat  used  to  fmnish  souj),  or  "tea.  Very  hard  waters  may  be 
much  improved  for  tea-making  by  adding  a  little  bi-carbonato  of  scda. 

Means  of  rendering  Water  Soft. 

On  a  small  scale  we  can  effect  this  by  the  addition  of  a  little  car- 
bonjito  of  soda ;  but  of  course  «n  a  large  scale  this  is  inadmissible.  In 
dealing  with  waters  on  a  large  scale  they  require  to  be  purified,  espe- 
(jiiilly  if  we  intend  to  make  use  of  them  in  feeding  our  steam-boilers, 
because  hard  waters  are  the  cause  of  steam-boiler  deposits,  which 
consist  i)rincipally  of  carbonate  and  sulpliate  of  lime.  When  water  is 
boiled  slowly  and  continuously,  as  in  the  steam-boiler,  the  carbonic 
acid  is  driven  out,  and  the  bi-carbonate  becomes  neutral,  or  insoluble 
carbonate  of  lime,  which  assmnes  a  crystalline  form,  and  accumulates 
in  a  stone-like  mass  at  the  bottom  of  the  boiler,  both  injuring  the 
metal,  and  creating  a  feai-ful  risk  of  explosion. 

Clarke's  Water-purifying  Process. 

Fortunately  we  have  in  Dr.  Clarke's  process  a  very  conyenient  safe- 
guard. It  consists  simjdy  in  the  addition  of  a  certain  quantity  of 
lime-water,  or  even  of  2)owdered  lime,  to  hard  water.  Strange  as  this 
remedy  may  api>ear  at  first  sight  its  utility  finds  a  ready  explimation  in 
the  difference  existing  l>etween  the  projKjrties  of  the  neutral  or  insoluble 
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carbonate  of  lime,  and  of  tho  bi-carbonate  or  soluble  carbonate  of 
lime.    Limo-water  is  simply  a  solution  of  quick-lime,  or  free  lime  in 
'water ;  and  when  this  fi'ce  limo  is  added  to  the  hard  water  containing 
bi-carbonate  of  lime,  it  enters  into  combination  with  the  cai'bonic 
acid  which  jireviously  held  the  carbonate  of  lime  in  solution.     The 
original  carbonate  of  lime,  now  rendered  ncuti'al,  and  that  which  is 
newly  formed  will  then  fall  doNvn  together.     This  process  has  stood 
the  test  of  exi)erienco,  and  answers  very  well ;  its  only  pitictical  incon- 
venience is,  that  we  liave  to  provide  tanks  for  the  dej^osit  which  takes 
place  in  purifying  hai*d  water.     But  tlicrc   is  a  process  adopted  at 
Woolwich  for  keeping  boilers  clean,   which  is  very  preferable  to 
Clarke's  purifying  process. 

The  Woolwich  Boiler-cleaning  Pbocess. 

Caustic  soda,  a  matenal  largely  manufactured  for  the  use  of  glass- 
makcPB,  has  the  effect  of  rendering  water  soft  and  i)reventing  boiler 
incrustation.  A  small  quantity  (i)erhaps  a  half-i)Ound  once  a-montli 
for  a  large  steam-boiler)  suffices  for  this  j^nrpose.  Its  action  very 
much  resembles  that  of  tho  limo  in  Clarke's  jmrifyiug  ju'ocess :  the 
Boda  takes  up  the  additional  quantity  of  carbonic  acid  that  keei)8  the 
carbonate  of  limo  in  solution;  the  iiuutral  carbonate  of  lime  thus 
fomKxl  falls  doNMi,  and  the  carbonate  of  soda  remains  in  solution.  It 
^  this  additional  advantage  over  Clarke's  jJrocoss  that  when  the  water 
ht-comes  Koniowliat  couccntratod  by  evaporation,  the  carbonate  of  soda 
precipitates  tho  lime  from  sulpliate  of  lime  or  gypsum.  Having 
rfrougly  reeouiiiu.'iuUd  this  siniiJo  material  as  allbrding  tho  best 
reaiwly^  I  may  safoly  pass  by  all  other  inferior  processes. 

Tin:  Action  of  Watku  on  Leaden  Pipes. 

This  subject  Las  caused  a  good  deal  of  mmeecssary  alann.  Lead, 
|ii  the  slia])o  of  {^olublu  salts,  is  a  highly  injurious  substance;  and,  as 
it  ifi  \S{A\  known  that  certain  waters  act  ui)on  and  dissolve  it,  fear  is 
"■*^<iueiitly  entertained  tliiit  water  conveyed  by  leaden  pipes  may  be 
^■"ntamiiuited  witli  an  amount  of  lead  that  will  act  injuriously  ui)on 
tlio  hi'^lth  of  those  wIk;  use  it  for  drinking  2)urp(>ses.  It  is,  therefore, 
*^<lut.sti()ii  <;f  KoUK!  importance  to  ascertain  what  tlie  qualities  of  watiu* 
*ir<.'  that  act  u])on  lead.  The  records  of  experience  show  incontestibly 
^hat  water  containing  organic  matter  acts  more  rapidly  upon  lead 
thau  that  which  is  free  from  such  matter.  From  all  the  experience 
^hut  is  on  record  this  follows  incontestibly.  In  the  next  place,  alkaline 
^wistitiieuts  (and  there  are  some  hard  watei*s  which  contain  a  good 
^^^^  of  carbonate  of  soda  or  carbonate  of  potash)  act  in  a  special 
^auiier  on  leaden  jupcs.  Hence  we  possess,  in  testing  the  alkalinity 
of  Water,  at  once  the  means  of  ascertaining  whether  or  not  it  is  likely 
to  act  upon  leaden  pijies.  Even  lime  acts  strongly  ui)on  lead.  Salts 
®'nnic,  carbonate  and  sulphate  of  lime  especially,  havo,  indeed.  Ix'cn 
CousidtTcd  protecting  sidls;  but  I  have  myself  often  examined 
**^r8  which  are  very  ricli  in  carbonate  and  sul2)hate  of  lime, 
J™  yet  act  very  strongly  upon  lead.  It  is  tnie  that  soft  waters 
^*?^  act  upon  lead  very  rapidly;  but  perhaps  not  so  much  by 
^^'^'W  of  their  softness,  as  on  account  of  tho  presence  of  organic 
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matter  and  the  absence  of  carbonic  acid,  whicli  is  a  protection  against 
the  action  of  water  on  lead.  In  very  soft  waters  we  often  find  very 
little,  sometimes  almost  a  total  absence  of  carbonic  acid,  and  whenever 
this  is  the  case  the  water  acts  ui)on  lead.  If  you  boil  water  and  bring 
it  in  contact  with  clean  lead,  the  latter  is  acted  upon  by  it.  Bright 
sparkling  water,  provided  it  is  free  from  carbonate  of  soda,  does  not 
act  upon  lead.  We  have,  then,  three  conditions  which  will  accoimt 
for  the  great  action  that  some  waters  exercise  upon  lead.  The  first  is, 
the  presence  of  organic  matters;  secondly,  the  presence  of  alkaline 
salts  or  alkalies ;  and  thirdly,  the  absence  of  carbonic  acid.  I  wonld. 
particularly  impress  upon  you  that  there  are  soft  waters  which  do  not 
act  upon  lead,  and  that  there  are,  on  the  other  hand,  hard  waters  that 
rapidly  act  upon  lead. 

In  order  to  exhibit  correctly  the  action  of  alkaline  substances,  X 
have  here  a  piece  of  leaden  pipe  which  has  been  brought  into  contact 
simply  with  mortar,  and  you  will  notice  how  the  lime  contained  in  the 
mortar  acts  upon  the  lead  in  the  same  way  as  the  carbonate  of  soda 
which  occurs  sometimes  in  water,  causing  it  to  be  converted  into 
oxide  of  lead.  The  pipe  itself  has  been  converted  almost  entirely  into 
litharge  ;  indeed,  it  is  worn  into  a  thin  film  or  sheet.  It  appears  that 
all  alkaline  earths,  like  lime,  have  this  effect,  causing  the  lead  to  change 
rapidly  into  oxide  of  lead,  which  you  will  observe  is  an  incrustation. 
I  have  analysed  the  sample  I  have  in  my  hand,  and  I  find  it  to  bo 
nearly  pure  litharge. 

In  laying  down  water-supply  pipes,  particular  care  should  be  taken 
not  to  put  them  in  cement,  for  the  lime  acts  upon  the  lead,  but  to 
surround  them  with  graveL  Pijxjs  are  frequently  eaten  away  in  con- 
sequence of  inattention  to  this  point.  Leaden  tanks  and  water-cisterns 
are  sometimes  rapidly  eaten  away  by  the  corrosive  action  of  some 
watoi-s.  A  very  good  protection  is  to  throw  in  a  few  pieces  of  zinc, 
which  is  more  readily  attacked  than  lead :  and  as  long  as  there  is  any 
zinc  present  the  lead  is  saved  from  attack.  When  zinc  is  so  employed 
the  water  may  be  used  for  feeding  steam  boilers,  but  is  not  to  be 
recommended  for  drinking  purposes.  It  is  fortunate  that,  even  when 
lead  finds  its  way  into  the  water  it  is  removed  by  exposure  to  the  air. 
Air  contains  carbonic  acid,  and  in  contact  with  carbonic  acid  the 
lead  which  has  passed  into  the  water  becomes  again  precipitated. 
Carbonate  of  lead  is  insoluble,  and  filtration  through  an  ordinary 
watcr-iilter  entirely  deprives  the  water  of  its  lead.  The  danger,  then, 
of  poisoning  by  lead,  or  by  water  containing  lead,  is  very  much  less 
than  is  usually  believed.  Indeed,  I  do  not  think  there  is  a  single 
instance  on  record  in  which  the  presence  of  lead  in  water  has  proved 
injurious ;  for  at  the  most  only  small  quantites  of  lead  can  find  their 
way  into  the  water,  and  these  again  are  rapidly  and  certainly  removed 
\v  standing  and  by  filtration. 

Time  does  not  admit  of  my  making  any  observations  on  the  qualities 
i)f  water  for  irrigation;  and  there  are  so  many  points  of  practical 
'nportance  connected  with  the  subject,  that  perhaps  it  is  as  well  I 
^  -.uld  defer  that  matter  for  a  future  occasion. 

In  the  course  of  a  discussion  which  ensued, 

i'V       .T -rr> -iTc-f E  drew  attention  to  the  remark  of  Dr.  Yoeloker, 
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fhat  lie  did  not  tbink  any  porsons  had  bcon  injured  by  water  taken  out 
of  leaden  cisterns,  and  asked  wbotbcr  tbo  Professor  gavo  it  as  bis 
positiye  opinion  that  leaden  cisterns  would  not  be  subject  to  decompo- 
ntion,  if  a  good  deal  of  free  carbonic  acid  were  pbiced  in  the  water. 

Dr.  YoELCKEB  replied  that  it  might  attack  the  lead  and  corrode  it ; 
but  the  presence  of  carbonic  acid  was  undoubtedly  a  safeguard. 

Mr.  Fbebe  wished  to  make  an  observation  on  the  agricultu^  aspect 
of  the  question.  Great  interest  had  of  late  been  manifested  in  the 
{ffovision  of  better  houses  for  agricultural  labourers.  Circumstances 
in  general  seemed  so  to  concur,  that  the  same  spots  upon  which  labourers 
wero  worst  housed  were  also  the  most  unfavourable  for  a  supply  of 
witer.  These  places  wero  frequently  dependent  upon  land  springs, 
which,  as  the  Professor  had  stated,  wero  most  unsatisfactory  sources 
of  supply;  and  he  thought  that  if  a  day  wero  set  apart  for  the  special 
discossion  of  that  branch  of  the  subject,  it  would  bo  of  advantage  to 
the  whole  agricultural  community,  and  especially  to  the  farm  labourer. 
They  would  then  require  the  aid  not  only  of  their  Professor  of  Che- 
mifitry,  but  of  men  familiar  with  the  geological  aspects  of  our  various 
clay  sfattta,  and  men  of  practical  experience  in  the  making  of  ponds 
•nd  reservoirs  for  retaining  the  water  when  supplies  had  been  pro- 
cured. 

It  had  been  suggested  to  him  that  zinc  was  now  largely  used  for 
tanks  in  this  town.  He  should  like  to  know  what  the  Professor  thought 
of  the  use  of  such  tanks. 

Dr.  YoELCKKR  said  the  effect  was  very  similar  to  that  which  water 
exercised  on  lead,  with  this  difference,  that  zinc  got  more  easily  eaten 
away  by  some  kinds  of  water  than  even  lead ;  he  should  think  tho 
water  undesirable  for  driuldng  purposes. 

A  vote  of  thanks  was  then  passed  to  Dr.  Yoilcker,  who,  in  briefly 
acknowledging  the  compliment,  observed  that  lie  could  speak  ^vith 
some  authority  upon  one  point  to  which  Mr.  Frcre  had  alluded.  The 
bad  quality  of  the  water  with  which  cottages  ^vere  generally  supplied 
in  agricultural  districts  was  really  a  hardship  that  pressed  with  peculiar 
severity  upon  tho  industrious  and  thrifty  labourer ;  the  man  who  did 
not  visit  the  public-house,  but  stayed  at  home  with  his  family,  culti- 
vated his  garden,  and  kept  a  pig.  Of  coiu-so,  where  a  pig  was  ke2)t 
and  a  garden  cultivated,  there  would  be  an  accimmlation  of  refuse 
organic  matter  which  found  its  way  into  tho  siirface  well.  Thus,  tho 
industrious  man,  who  ought  to  be  partieulaily  encouraged,  was  par- 
ticularly inconvenienced,  and  it  might  be,  his  life  and  that  of  his 
children  endangered. 

The  Chaikman  said  tliis  was  a  matter  of  very  great  importance.  In 
the  parish  in  which  he  resided  tliey  not  long  ago  brought  tho  water 
down  from  a  fine  spring  on  the  moors,  and  laid  it  on  for  the  supply  of 
the  houses  in  the  town  and  of  the  labourers'  cottages.  They  were  not 
dependent,  therefore,  upon  any  well.  There  was  a  constant  sujiply  of 
iiesh,  wholesome  water  kept  up,  and  the  advantage  was  very  gi-eat  over 
the  surface  well. 
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SELECT  CLASSIFIED  LIST  OF  AGEICULTURAL 
PATENTS  FOE  THE  YEAR  1863, 


*  [Compiled  from  the  Commissioners  of  Patents'  Journal.] 

Ix  this  list  such  patents  as  originated  in  the  year  1862,  and  were  noticed  in 
A^ol.  XXIV.  of  this  Journal,  aro  distinguished  by  having  an  asterisk  (*)  pre- 
fixed. The  figures  at  the  commencement  of  each  item  indicate  the  number 
of  the  patent  on  the  official  register. 

The  patents  under  each  head  are  arranged  alphabetically  according  to  the 
name  of  the  Inventor. 

I.   IMPLEMENTS  USED  IX  THE  VARIOUS  PROCESSES  OF 

CULTIVATION. 

Ploughs. 

1325.  James  Buckingham,  of  Launceston,  Cornwall,  Improvements  in 
I'loughs,  Application  dated  26th  May ;  provisional  protection,  5th 
June;  notice,  (5th  October,  lb(i3. 

G89.  W.  E.  Gedge  (John  Gedge  and  Son),  of  11,  Wellington-street,  Strand, 
patent  agent.  An  imjtraued  Mough,  {A  comrminicaitan  from 
abroad  by  J.  G,  E.  Clarnaytran,  of  La  Lanihertie,  Giroiide,  France,) 
Application  dated  14th  March;  provisional  protection,  3rd  April, 
1803. 

r>011.  W.  E.  Gedge  (J.  Gedge  and  Son),  of  11,  "Wellington-street,  Strand, 
] latent  agent.  An  imjrroved  I'louyh,  (J.  communication  fi-om 
e/.  A,  1,  Fharisiti\  of  l*v7j,  France.)  Application  dated  Ist 
December;  j»ruvisional  protection,  11th  December,  ItttJS. 

"^'3325.  William  Goulding,  of  Leicester,  Imjrrovements  in  Ploughs,   Application  \ 
dated   11th  December,  lbG2;    notice,   21st  April;  patent  sealed, 
2n(l  June,  18G3. 

127.  Jesse  Lee,  of  Church  Gate,  Leicester,  Imjyrovements  in  Ploughs  and 
Harrows,  Application  dated  17th  February;  provisional  protection, 
27th  February,  lbG3. 

1372.  James  Mellard,  of  Rugeley,  Staffordshire,  agricultural  implement 
iiiaiiufacturer,  Improvtinents  in  double  moulding  or  ridging  ploughs, 
Applicatiuu  dated  2n(l  June ;  pruvisiunal  protection,  12th  June,  lb63. 

17G1.  William  JJoberts,  of  Lylands  Twyfurd,  near  Winchester,  fanner,  7m- 
provLiiu'iits  in  I'locghs.  Aj»plication  dated  14tli  July;  provisional 
i)roleciion,  24lh  July,  1803. 

"'^'37<).  Leouanl  Salter,  of  Leigh,  near  Tuubridge,  Kent,  fanner.  Improvements 
in  iioiiyhs.  A])plicatiun  dated  17lh  iXcember,  18G2 ;  jirovisional 
])ri)ti'cti^.ii,  Utb  January  ;  notice,  21st  April ;  patent  s<^alcd,  12tli  June, 

IM.;3. 

•'"'>.».  Joseph  Simmons,  of  llaiiiliam,  Sittinghourne,  Kent,  aGTicultural 
iinplenient  maker,  Jinjirovtmcnts  in  lluughs.  Ajipliciition  dated 
22Md  July;  jn-ovisional  protection,  7ili  August ;  notice,  1st  December 
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CULTIVATOBB,  DlOGEBS,  &C. 

•2699.  T.  Beards,  of  Stowe,  Buckingham,  Improvements  in  machinery  for 
cultivating  land,  Applicatioa  dated  6th  Octohcr,  1862;  patent 
sealed,  6th  April,  1863.  * 

1884.  J.  W.  Branford,  of  March,  Cambridgeshire,  merchant.  Improvements 
in  apparatus  for  hoeing  and  cleaning  the  land,  and  for  cutting  or 
setting  out  the  plants  of  root  crops  at  certain  distances  from  each 
other ^  and  which  invention  he  designates  **-4  longitudinal  and 
transverse  hoe''  Application  dated  30th  July;  provisional  pro- 
tection, 21st  August ;  notice,  15th  December,  1863. 

•2501.  B.  A.  Brooman,  of  166,  Fleet-street,  London,  patent  agent,  Improve^ 
ments  in  implements  for  cultivating  tlie  soil.  {A  communication 
from  France.)  Application  dated  11th  September  ;  provisional  pro- 
tection, 3rd  October,  1862;  notice,  13th  January;  patent  sealed, 
6th  March,  1863. 

2676.  0.  C  Evans,  citizen  of  America,  now  resident  in  Manchester,  Improve- 
ments in  digging  machinery.  Application  dated  29th  October ; 
provisional  protection,  13th  November ;  notice,  8th  December,  1863. 

2129.  Charles  Harratt,  of  Hornsey-lane,  Highgate,  Middlesex,  Improve^ 
ments  in  apjxxratus  for  tilling  land.  Application  dated  28th  August ; 
provisional  protection,  18th  September ;  notice,  20th  October ;  patent 
sealed  4th  December,  1863. 

*321G.  John  Irwin,  of  Wellingborough,  Northamptonshire,  An  improved 
machine  for  cultivating  land.  Application  dated  1st  December; 
l)rovisional  protection,  12th  December,  1862 ;  notice,  7th  April, 
patent  sealed,  12th  May,  18G3. 

♦3090.  Charles  Littleboy,  of  StralTan,  county  Kildare,  Ireland,  land  steward, 
Improvfiiunts  in  imphmenis  for  cultivating  land,  Applicaticm 
dated  ITtli  November;  ])rovisional  protection,  r)tli  December,  1862; 
notice,  luth  March ;  patent  sealed,  5th  May,  1803. 
1033.  J.  r.  and  E.  P>.  Xunn,  of  Royston,  Cambridgeshire,  farmers.  Improve- 
?/jp//rs  ///.  Iiors  and  cultivators.  Application  dated  25th  April;  pro- 
visional protection,  22nd  May;  notice,  2nd  June;  patent  sealed, 
23rd  October,  18G3. 

580.  A.  F.  ra.2;ny,  of  Paris,  gentleman,  A  new  agricultural  implement 
called  ^^  JJ(ll(fH-Jioide,'"  far  cultivating  tuhcj'cles^  roots,  and  all  oil 
jthuits.  Application  dated  3rd  March ;  ])rovisioual  protection,  17th 
A[)ril;  notice,  7th  July;  patent  sealed,  29tli  August,  1863. 

2918.  James  Piatt,  of  Gloucester,  engineer,  Improvements  in  machinery  and 
apparatuiy  fur  cultiuatiuy  land,  Api)lication  dated  23rd  November, 
181)3. 

545.  Michael  Puddefoot,  of  Blissct-street,  Greenwich,  hat  manufacturer, 
luiprwtiiii'uts  in  implnicnts  for  tilling  and  cultivating  land, 
Ajiplicitinn  dated  2Gth  February ;  provisional  protection,  10th  March  ; 

notice,  Ttli  July,  IH^JS. 

1  lOi.  Joseph  Scan^m,  of  Lowesm<x)r  Works,  Worcester,  agricultural  imple- 
nuiit  inaunfaeturer,  ] luprovnneiita  in  iinjih-ments  to  he  used  in  the 
cidtiratiitii  (f  tJf  soil.  Application  dated  5th  June;  provisi«»nal 
proiretiou,  'jOrh  Jan.- ;  notice,  13th  October;  patent  sealed,  1st 
iVeiinber,  IbOO. 

2361.  William  Wool\',  of  Gloucester,  agriculturist,  Improvements  in  imple- 
ments for  tilling  the  soil,  and  in  means  of  drawing  jilovghs  and  othn" 
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implement's  f(/r  tiUing  through  the  land.     Application  dated  2 
September ;  provisional  protection,  9tli  October,  1863. 

Engines  aijd  Apparatus  tob  Steam  Cultivation. 

2128.  John  Alison,  of  Reigate,  Surrey,  gentleman,  Improvements  in  appan 
for  tilling  land,  which  improvements  are  chiefly  applicable  u 
steam  power  is  employed.  Application  dated  28th  August;  ] 
visional  protection,  11th  September ;  notice,  22nd  September ;  pa 
sealed,  lOtli  November,  1863. 

2513.  John  Fowler,  of  Leetls,  engineer.  Improvements  in  apparatus 
hauling  agricultural  implements.  Application  dated  13th  Octol 
provisional  protection,  23rd  October,  1863. 

1726,  R.  Hornsby,  junr.,  J.  Ronnall,  and  W.  Astbury,  all  of  Spitalgate  '. 
Works,  Grantham,  Lincolnshire,  Improvements  in  traction  eng> 
and  in  apparatus  for  ploughing  and  tilling  lands  by  steam  and  c 
power,  part  of  which  improvements  is  also  applicable  to  drivin 
giving  motion  to  machinery.  Application  dated  10th  July ;  provisi 
protection,  24th  July;  notice,  4th  August;  patent  sealed,  ] 
September,  1863.  ^ 

880.  James  Howard,  E.  T.  Bousfield,  and  J.  Pinney,  of  Bedford,  engine 
Improvements  in  steam  engines,  and  in  the  means  of  applying 
same  to  the  tilling  of  land,  also  in  apparatus  to  be  used  with  . 
engines  in  the  tilling  of  land.  Application  dated  7th  April ; 
visional  protection,  24th  April ;  notice,  28  th  April ;  patent  sea 
2nd  June,  1863. 

1379.  Etienne  Joseph  Jarry,  of  29,  Boulevart  St  Martin,  Paris,  merch 
Improvements  in  machinery  to  be  worked  by  steam  or  other  po 
for  clearing  and  ploughing  land.  Application  dated  2nd  Jv 
provisional  protection,  3rd  July ;  patent  sealed,  13th  November,  1\ 

*3156.  W.  H.  Samson,  of  Underbill,  Wittersham,  Kent,  Improvement 
machinery  for  cultivating  land  by  steam  power.  Application  d; 
27th  December,  1862  ;  provisional  protection,  9th  January,  1863 
688.  William  Smith,  of  Little  Woolstone,  Bucks,  farmer.  Improvement 
machinery  for  cidtivating  land  and  sowing  seed.  Application  dj 
13th  March ;  provisional  protection,  27th  March ;  notice,  31st  Mai 
patent  sealed,  27th  May,  1863. 

2614.  Frederick  Tolhausen,  of  17,  Faubourg  Montmartre,  Paris,  civil  c 
neer  and  patent  agent.  An  improved  steam  cultivator,  (^A  c 
munication  from  the  Marquis  Emmanuel  de  Pongins,  Feurs  h 
France,)  Application  dated  25th  September ;  provisional  protect 
17th  October,  1862 ;  notice,  27th  January ;  patent  sealed,  1 
March,  1863. 

3126.  Thomas  Webb,  of  Small  wood  Manor,  Uttoxeter,  Staffordshire, 
proviviints  in  engines  for  hauling  agricultural  implements,  and 
in  traction  engines.    Application  dated  11th  December,  1863. 

Tbaction  Engines,  &c. 

61.  Thomas  Avcling,  of  Rochester,  engineer.  Improvements  in  the  construe 
of  traction  engines^  Application  dated  7tli  Januaiy  ;  provisi 
])rotection,  30th  January;  notice,  5th  May;  patent  sealed,  ; 
June,  1863. 

it^»7(.  G.  A.  Barrett,  W.  Exall,  C.  J.  Andrews,  and  A.  Barrett,  of  Reac 
engineerR,    Imj/rovemenfs    -in    vnlvps  and  apparnfns  for  regulo 


Agricultural  Pateivtsfor  the  year  1863.  573 

steam-engines.    (A  communication  in  part  from  America.")    Appli- 
cation dated  2nd  June ;  patent  sealed,  27th  November,  1863. 

756.  George  Arthur  Biddell,  of  Ipswich,  Suffolk,  mechanical  en^neer. 
Improvements  in  locomotives,  usually  called  "  traction  engines,**  to  he 
used  on  common  roads.  Application  dated  21st  March  ;  provisional 
protection,  17th  April ;  notice,  19th  May  ;  patent  sealed,  18th  Sept- 
ember, 1863. 

M82.  Bobert  Blackburn,  of  Exeter,  engineer.  Improvements  in  traction 
engines.  Application  dated  13th  June;  provisional  protection,  17th 
July ;  notice,  20th  October ;  patent  sealed,  12th  December,  1863. 

357.  David  Law  and  John  Downie,  of  Glasgow,  engineers,  &c.,  Improve^ 
ments  in  traction  engines  or  common  road  locomotives.  Application 
dated  9th  February  ;  provisional  protection,  20th  February ;  notice, 
9th  June ;  patent  sealed,  4th  August,  1863. 

1538.  Augustin  Morel,  of  Roubaix,  France,  manufacturer,  Improvements  in 
traction  engiries.  Application  dated  19th  June  ;  provisional  protec- 
tion, 3rd  July  ;  notice,  27th  October ;  patent  sealed,  12th  December, 
18G3. 

•2480.  Fraser  Sclby,  of  Surbiton,  Surrey,  engineer,  Improvements  in  traction 
engines  and  valves  for  ditto.  Application  dated  9th  Se])tember, 
1862  ;  notice,  20th  January ;  patent  sealed,  6th  March,  1863, 


3252.  James  Braddock,  of  Droylesden,  Lancashire,  engineer,  Certain  improve^ 

rnf.'iits  in  indchinenj  or  apparatus  for  elftcting  the  separation  of 
i  in  pur  it  its  fron.  the  u.-ater  employed  in  atcuin-boilcrSy  arid  also  for 
ffffcfiuf/  the  circulation  of  the.  said  vater.  Application  dated  4th 
December,  1802 ;  notice,  3rd  March ;  patent  sealed,  2nd  June, 
1SG3. 

2808.  J.  11.  Johnson,  of  47,  Lincoln's  Inn  Fields,  ^liddlesex,  Improvements 
in  the  jtrcvention  or  removed  of  incrustation  in  or  from  steam- 
gcneratvrs,  (.1  coniTuunication  to  him  fnrm  France.)  Application 
diited  17th  October,  18G2  ;  i)atent  sealed,  0th  April,  1863. 

*2028.  Alexander  Leslie,  of  Turiff,  Aberdeenshire,  N.  B.,  farmer.  Improvements 
in  apparatus  for  ajyplying  steam  or  other  motive  power  to  cultivate  the 
soil  and  to  actuate  whccJed  carriages.  Application  dated  LOth  July  ; 
provisional  protection,  2oth  July;  notice,  18th  November,  1862; 
patent  sealed,  13th  January,  1863. 

806.  George  S])cncer,  of  Xo.  2,  Lausanne  Villas,  Queen's-road,  Peckham, 
Surrey,  civil  engineer,  Imjirowments  in  preventing  incrustation  in 
stcaiii'tngine  hah.rs.  Application  dated  6th  April ;  patent  sealed, 
2nd  October,  1863. 

106.  C.  II.  Tuwnscnd  and  Jas.  Young,  of  Bristol,  engineers,  Improvements 
in  cohiposU ion  for  preventing  incrustation  a^\d  corrosion  in  steam- 
hoiltrs  and  condensers.  Application  dated  13th  January  ;  provisional 
protection,  23rd  January;  notice,  26th  May;  patent  sealed,  10th 
July,  1863. 

^2583.  James  Wilson,  of  North  Brixton,  in  the  county  of  Surrey,  warehouse- 
man, fur  an  invention  of  An  improved  composition  for  preventing 
and  removing    incrustation    tJi  boilers.      Application  dated  20th 
September,  1862 ;  patent  sealed  17th  March,  1863* 
VOL.  XXV.  2  R 
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Habbows. 

2452.  C.  P.  Button,  27,  Leadenball-street,  City  of  London,  meTchant,  Im- 
provements in  harrows,  (.4  communication  from  W,  />.  Sperry^  of 
Cleveland^  U,  S,)  Application  dated  7tli  October ;  provisional  pro- 
tection, 16th  October,  1863. 

995.  W.  G.  Cambridge,  of  Bristol,  agricultural  implement*maker,  Jniprotw- 
ments  in  the  construction  of  harrows.  Application  dated  2l8t  April ; 
provisional  protection,  22nd  May;  notice,  18th  August;  patent 
sealed,  2nd  October,  1863. 

630.  Charles  Clay,  of  Walton  Grange,  Wakefield,  Improvements  in  chains 
harrows.  Application  dated  5th  March;  provisional  protection, 
20th  March ;  notice,  7th  July,  1863. 

2391.  John  Cooper,  of  Ipswich,  agricultural  implement-maker.  Improvements 
in  the  construction  of  harrows.  Application  dated  29th  September ; 
provisional  protection,  9th  October,  1863. 

1672.  A.  and  B.  S.  Gower,  of  Market  Drayton,  Shropshire,  agricultural 
engineers,  An  improved  sowing  and  harrovnng  machine.  Applica- 
tion dated  6th  July ;  provisional  protection,  24th  July ;  notice,  13th 
October ;  patent  sealed,  17th  December,  1863. 

1827.  George  Haseltine,  12,  Southampton-buildings,  Middlesex,  civil  en- 
gineer. An  improved  implement  for  harrowing  and  smoothing  land. 
{A  communication  from  John  Kelsey^  of  YardbyviHe,  U.  S.^  Appli- 
cation dated  21st  July;  provisional  protection,  7th  August;  noUce, 
24th  November,  1863. 

2762.  Robert  Sellar,  of  Huntley,  Aberdeenshire,  agricultural  implement 
manufacturer,  An  improvement  in  the  construction  qf  harrows. 
Application  dated  6th  November;  provisional  prot^^tion,  27th 
November,  1863. 

*2803.  John  Summerton,  of  Smethwick,  Stafifordshire,  agricultural  machinist 
Improvements  in  harrows  for  harrovnng  land.  Application  dated 
17th  October,  1862;  notice,  24th  February;  patent  sealed,  14th 
April,  1863. 

83.  William  Tasker,  jun.,  of  Andover,  Improvements  in  the  construction  (f 
harrows.  Application  dated  9th  January;  provisional  protection, 
6th  March  ;  notice,  28th  April ;  patent  sealed,  16th  June,  1863. 

Ho&se-Hakes,  &c. 

*2G4G.  Joseph  Bucknall,  of  Boston,  Lincolnshire,  mechanic,  Improvemenis  in 
the  construction  of  horse-hoes.  Application  dated  30th  September, 
1862 ;  notice,  13th  January ;  patent  sealed,  27th  February,  1863. 

1368.  John  Davey,  of  Crafthole,  Cornwall,  agricultural  implement-manu- 
facturer, Improvements  in  Jiorse-rakes.  Application  dated  1st  June ; 
provisional  protection,  12th  June,  1863. 

1849.  T.  Perkins,  of  Hitchen,  Herts ;  ironmonger,  Improvements  in  horse- 
rakes  and  hand-rakes.  Application  dated  23ni  July;  provisional 
protection,  14th  August,  1863. 

*3318.  Isaac  Spight,  of  Glandford  Briggs,  Lincolnshire,  agricultural  machine- 
maker,  Improvements  in  horse-hoes,  '  Application  dated  11th  De- 
cember, 1862 ;  provisional  protection,  2nd  January ;  notice,  24Ui 
March ;  patent  sealed,  5th  June,  1863. 
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Oil.  J.  'V^ghtman  and  G.  Dening,  of  Chard,  Somerset,  agrioaltaral  imple- 
ment-makers, Improvements  in  horse'-rakes.  Application  dated  lOih 
April ;  provisional  protection,  1st  May,  1863. 

2838.  W.  J.  Williams,  of  No.  51,  Dorset-street,  Salisbury-square,  Middlesex, 
Improvements  in  the  construction  of  Jield-rakes  for  agricultural  pur* 
poses,  (^A  communication  in  pari  from  U,  8,  America,)  Applica- 
tion dated  27th  October,  1862;  notice^  24th  February;  patent 
sealed,  21st  April,  1863. 

Clod-Gbusher. 

•2304.  Joseph  and  Benjamin  Harrison,  of  Otley,  Yorkshire,  farmers.  Improve^ 
ments  in  clod-crushers.  Application  dated  26th  August ;  provisional 
protection,  19th  September,  1862;  j^tent  sealed,  20th  February, 
1863. 

Seed  and  Makure  Drills,  Distributors,  &c. 

1359.  John  Heard,  of  Crediton,  Devon,  Improvements  in  apparatus  for  dis' 
trihuting  manure.  Application  dated  30th  May;  provisional  pro- 
tection, 3rd  July,  1863. 

1C98.  Thomas  Precce,  of  Leominster,  Herefordshire,  implement-maker,  An 
imjTfToved  corn  and  seed-drill.  Application  dated  8th  July;  pro- 
visional protection,  6th  November  ;  notice,  17th  November,  1863. 

929.  Robert  Reeves,  of  Bratton,  Wilt-",  Improvements  in  the  manufacture  of 
liquid-manure  drills.  Application  dated  13th  April;  provisional 
protection,  1st  May;  notice,  9t>.  June;  patent  sealed,  21st  July, 
1803. 

359.  Henry  and  John  Smith,  of  Bury  St.  Edmunds,  Suffolk,  implement- 
makers,  Improvements  in  drills  or  machines  for  depositing  seed  and 
mfinure.  Ai)plication  dated  9th  February ;  provisional  protection, 
20th  February,  1863. 

28G1.  John  AValmsley,  of  the  town  of  Berlin,  province  of  Canada,  farmer. 
Improvements  in  machinery  for  pulverizing  and  cleaning  the  soil, 
and  scattering  seed,  gimno,  hone-dust,  and  other  substances  thereon. 
Application  dated  14th  November;  provisional  protection,  27th 
November,  1863. 

Miscellaneous  Implements  for  Combined  Operations. 

1370.  Charles  Belcher,  of  Little  Coxwell,  Berks,  farmer,  Improvements  in 
rutting  and  trans^ilanting  turf  and  in  apparatus  to  he  employed 
therein,  which  apparatus  is  also  applicahle  to  the  extraction  ofufeeds, 
and  to  the  planting  of  seeds,  roots,  sets,  or  plants.  Application  dated 
1st  June  ;  provisional  protection,  12th  June  ;  notice,  13th  October, 
18G3. 

3223.  John  Green,  of  NewtoT^-n  Farm,  in  the  parish  of  St.  Martin,  Wor- 
cestershire, a^iculturist.  Improvements  in  the  construction  of  harrows^ 
cultivatvrSj  and  phuglis.     Application  dated  21st  December,  1863. 

1473.  RolxTt  Hughes,  of  Worcester,  road  surveyor,  An  im2>roved  impltment 
or  apiHiratus  for  scraping  and  sweeping  turnpike  and  other  highways, 
carriage-drives,  and  foot  walks,  or  other  places  requiring  to  he  so 
chamd.  Application  dated  12th  June;  provisional  protection,  3rd 
July  ;  notice,  20th  October ;  patent  sealed,  8th  December,  1863. 

2  B  2 
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607.  John  King,  of  Chadshmit  Farm,  near  Kineton,  and  Thomas  H< 
MarshaU,  of  CJombrooke,  Warwick,  Improvements  in  machinery 
apparatus  for  preparing  land  for  seed^  and  for  harrowing,  am 
fencing  land.  Application  dated  27th  March ;  provisional  protect 
24th  July;  notice,  28th  July;  patent  sealed,  11th  Septem 
1863. 

754.  F.  and  A.  Roberts,  of  Gloucester,  Improvements  in  agrumltural  in 
mentSy  and  in  apparatus  for  working  the  same.  Application  d 
21st  March ;  provisional  protection,  3rd  April ;  notice,  7th  Aj 
patent  sealed,  18th  September,  1863. 

II.  HARVESTING- MACHINES,  &c. 
Mowing  aih)  Reaping  Maohikes. 

2212.  Louis  Adam,  of  Moscow,  Russia,  merchant,  An  improved  mackin* 
mowing  grass  or  reaping  grain.  Application  dated  8th  Septen 
1863. 

874.  A.  C.  Bamlett,  of  Ripon,  Yorkshire,  agricultural  engineer,  Impi 
ments  in  reaping  and  mowing  machines.  Application  dated 
April ;  provisional  protection,  17th  April ;  notice,  18th  Aug 
patent  sealed,  2nd  October,  1863. 

751.  J.  Brigham  and  R.  Bickerton,  of  Berwick-upon-Tweed,  implen 
makers,  Improvements  in  reaping  or  mowing  machines,  Applia 
dated  20th  March ;  provis'^nal  protection,  22nd  May ;  notice, 
July  ;  patent  sealed,  11th  September,  1863. 

2339.  J.  Brigham  and  R.  Bickerton,  of  Berwick-on-Tweed,  implen 
makers,  Improvements  in  reaping  or  mowing  machines.  AppHc 
dated  22nd  September  ;  provisional  protection,  2nd  October,  186 

2695.  J.  Brigham  and  R.  Bickerton,  of  Berwick-on-Tweed,  implen 
makers,  Improvements  in  reaping  and  mowing  machines,  Apj 
tion  dated  30th  October,  1863 ;  provisional  protection,  13th  Noven 
notice,  24th  November,  1863. 

1574.  C.  T.  Burgess,  of  Gower-street,  Middlesex,  Improvements  in  rcaj 
machines.  Application  dated  22nd  June ;  provisional  protec 
3rd  July ;  notice,  21st  July  ;  patent  sealed,  11th  September,  18i 

2329.  C.  T.  Burgess,  of  Upper  Gower-street,  Middlesex,  Improvemeni 
reaping^^naehines.  Application  dated  21st  September;  provis 
protection,  9th  October,  1863. 

3095.  \V.  Mclntyrc  Cranston,  of  No.  77,  Upper  Thames-street,  Lot 
Improvements  in  reaping  and  mowing  machines,  (^A  communia 
from  William  Anson  Wood,  United  States  of  America).  Applia 
dated  8th  December ;  provisional  protection,  18th  December,  18( 

260.  Henry  Crichlcy,  of  Birmingham,  ironfouuder,  Imjrrovements  in  rea 
and  mowing  maehincs.  (^A  communication  to  him  from  ahroa 
liobert  Bodimjton^  of  Mdboume,  Australia.)  Application  dated 
January ;  provisional  protection,  6th  February ;  notice,  2nd  Ji 
patent  sealed,"  17th  June,  1863. 

1001.  Theodore  Grace,  of  Bristol,  agricultural  engineer.  Improvement 
reaping  and  mowing  machines.  Application  dated  22nd  A 
provisional  protection,  22nd  May,  1863. 

1984  William  Gray,  of  Brownrigg,  Haddingtonshire,  N.  B.,  farmer, 
provements  in  certain  parts  of  reaping-machines^  and  in  the  wor< 
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or  appiicatum  of  the  same.    Application  dated  11th  Atlgnat ;  provi- 
aional  protection,  21st  August ;  notice,  8th  December,  1863. 

1761.  R.  Homsby  and  J.  E.  Phillips,  of  Spittlegate  Iron  Works,  Grantham, 
Improvements  in  reaping  and  mowing  machines.  Application  dated 
14tli  July  ;  provisional  protection,  7th  August ;  notice,  18th  August ; 
patent  sealwl,  25th  September,  1863. 

1503.  "William  l^Iainwaring,  of  Banbury,  engineer,  Improvements  in  har- 
vesting-machines. Application  dated  16th  June;  provisional  pro- 
tection, 3rd  July ;  notice,  29th  September ;  patent  sealed,  1st 
Dc'cember,  1863. 

1188.  "W.  Mattison  and  G.  Barker,  of  Leeming  Bar,  near  Bedale,  Yorkshire, 
iron  founders,  Improvements  in  grass-mow  irig  and  reaping-machines. 
Application  dated  12th  May ;  provisional  protection, .  22nd  M^y, 
1j:;G3. 

2<)o5.  C.  U.  McCormick,  of  Chicap^o,  U.  S.  America,  manufacturer,  7m- 
provements  in  reapiug-m/ichines.  Application  dated  18th  August ; 
provisional  protection,  4th  September ;  notice,  8th  September,  1863. 

lOOO.  E.  Mitchell,  of  Fareham,  Hampshire,  Improvements  in  reaping  and 
mowing  mtirhhufs.  A  implication  dated  30th  April;  provisional  pro- 
tection, loth  May;  notice,  2nd  June;  patent  sealed,  10th  July, 
1863. 

78.  David  Ball  Parsons,  formerly  of  New  York,  U.  S.,  now  of  77,  Upper 
Tlianics-streot,  Ix)n(lon,  Improvements  in  reaping  and  mowing 
machifus.  (A  commHni4:ation  in  part  from  abroad,)  Application 
datL'd  9th  January  ;  provisional  protection,  23rd  January,  1863. 

50^.  David  Ball  Parsons,  now  of  77,  Upper  Thames-street,  lx)ndon,  Im- 
pruvf:in>  iits  in  reaping  and  moKring  machines.  (^A  communicution  in 
2^irt  frof/i  '(hrofd  hg  W.  A.  Wood,  of  Xcw  York,  U,  S.  Amfrica.) 
A]>|.lication  dateil  3rd  March;  provisional  protection,  20th  March; 
nut  ice,  2nd  June  ;  patent  sealed,  14th  July,  1803. 

*2218.  Pi.  \V.  Balph,  uf  Honnin'::ton-(jran<:o,  near  Newport,  Salop, /mproue- 
mcnts  in  r(<tping-ni'ir]iir,cii.  Ap])licatiun  dated  7th  August ;  notice, 
9tli  December,  iiS(j2 ;  patent  sealed,  30th  January,  1863. 

21.  Piobcrt  C.  Pansome,  of  Ipswich,  acrricultural  endneer.  Improvements 
in  reajring-mnrhhhu.  (A  romnivnirfttion  from  Warsaw.)  Application 
dated  2ud  January ;  notice,  12th  May ;  patent  sealed,  30th  June, 
18»)3.  :• 

•'''>31.  James  Shanks,  of  Abroath,  county  Forfar,  N.  B.,  machinist.  Improve- 
in' ids  in  inonu'ng-inachims.  Application  dated  10th  November, 
1802  ;  notiee,  17th  ^larch ;  patent  sealed,  5th  May,  1863. 

810.  Picuben  Sims  (Picksley,  Sims,  and  Co.),  Bedford  Foundry,  Leigh, 
Lancashire,  a'^ricultural  implement-makers,  Improvements  in  reaping 
and  mon-ing  '/nac/iincs.  A]^plication  dated  28th  March ;  provisional 
protection,  lOtli  April,  1863. 

21C9.  Peuben  Sims  (Picksley,  Sims,  and  Co.),  Bedford  Foundry,  Leigh, 
Lancasliirc,  eu;^ineer,  Improvements  in  reaping  andmowing  machines, 
A]>i  'lication  dated  2ud  September ;  pro\isional  protection,  2nd  October, 
li;63. 


12i8.  0.  Barnard,  J.  Bishop,  C.  Bamanl,  jun.,  and  G.  Barnard,  of  the  Norfolk 
Iron- Works,  Norwch,  engineers,  Improvements  inJmon  mowing  and 
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roRing  machines.     Application  dated  19tli  May;  provisional 
tection,  5th  June ;  notice,  9tli  June ;  patent  sealed,  6th  Noven: 
1863, 

3092.  J.  E.  Boyd,  of  Lewisham,  Kent,  gentleman,  Improvements  in  I 
mowing  and  grass-cutting  machines,  (Partly  a  communication) 
H.  Fisher,  of  Alliance,  Ohio,  U.  S.)  Application  dated  8th  Deoem 
1863. 

2397.  E.  W.  Bullard,  of  Massachusetts,'  U.  S.,  A  new  and  use/td  mac 
or  carriage  for  turning  and  spreading  hay,  and  for  other  useful  a 
cultural  purposes.  Application  dated  30th  September;  protec 
on  complete  specification,  9th  October ;  patent  sealed,  24th  Noveni 
1863. 

1022.  John  Comes  and  John  Coope  Davis,  both  of  Ilford,  Essex,  Impi 
meats  in  lavm  mowing,  rolling,  and  coUecting-machines.  App 
tion  dated  24th  April ;  provisional  protection,  8th  May ;  notice, 
September ;  patent  sealed,  23rd  October,  1863. 

2785.  George  Kyder  and  Matthew  Gutteridge,  of  Leicester,  Improvemem 
haymaking-machines.  Application  dated  9th  November ;  provisi 
protection,  20th  November,  1863. 

1873.  D.  Taylor,  of  Bonchester  Bridge,  Roxburgh,  N.  B.,  joiner,  Impt 
ments  in  ventilating  hay,  com,  and  other  ricks.  Application  d 
28th  July ;  provisional  protection,  14th  August,  1863. 

Thbashinq-Machineb. 

2733.  William  Audinwood,  of  Castle  Donington,  Leicestershire,  Impi 
ments  in  thrashing-machines.  Application  dated  4th  Novem 
provisional  protection,  27th  November,  1863. 

1671.  G.  A.  Barrett,  W.  Exall,  C.  J.  Andrewcs,  and  A.  Barrett,  of  Reac 
Berks,  engineers,  and  J.  L.  Bowhay,  of  Modbury,  Devon,  Imp 
m^nts  in  the  arrangement  and  construction  of  fixed  and  por 
combined  thrashing-machines.  Application  dated  4th  July ;  pi 
sional  protection,  3l8t  July ;  notice,  10th  November ;  patent  se 
29th  December,  1863. 

1058.  Henry  Beare,  of  Newton  Abbot,  Devon,  agricultural  implen 
maker.  Improvements  in  machines  for  thrashing  out  com  fror. 
straw,  part  of  which  is  applicable  for  combing  the  straw,  Applio 
dated  27th  April ;  provisional  protection,  8th  May ;  notice, 
June ;  patent  sealed,  29th  August,  1863. 

2033.  Edward  Hammond  Bentall,  of  Heybridge,  near  Maldon,  Essex,  agr 
tural  implement-maker,  Improved  machinery  for  thrashing  com 
other  grain  or  seeds.  Application  dated  isfii  August ;  provis 
protection,  4th  September ;  notice,  24th  November,  1863. 

2921,  Thomas  Brinsmead,  of  St.  Giles-in-tbe-Wood,  near  Torrington, 
provem^nts  in  apparatus  for  thrashing  and  reeding  wheat  and 
straw.  Application  dated  20th  November;  provisional  protec 
11th  December,  1863. 

270.  Nathaniel  Clayton  and  Joseph  Shuttleworth,  of  Stamp  End  "W 
Lincoln,  Improvements  in  thrashing-machines.     Application  < 
29th  January;  provisional  protection,  6th  February;  notice, 
February  ;  patent  sealed,  2l8t  April,  1863. 

*3212.  H.  L.  Emery,  of  Albany,  U.  S.,  now  of  72,  Sloane-street,  Ch. 
Middlesex,  agricultural  implement-maker,  Improvements  in  thras 
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fiiachines.    Application  dated  Ist  December ;  provisional  protection, 
12th  December,  1862 ;  notice,  14th  April ;  patent  sealed,  27th  May, 


2027.  F.  Flavell,  of  Welton,  near  Daventry,  in  the  comity  of  Northampton- 
shire, machinist,  Improvement^^  in  shakers  for  thrashing-machines. 
Application  dated  15th  August ;  provisional  protection,  4th  Sep- 
tember ;  notice,  22nd  December,  1863. 

558.  William  Gray,  of  Sheffield,  machine-knife  manufacturer, /mprovemento 
in  the  manufacture  of  beaters  for  thrashing-machines.  Application 
dated  27th  February;  provisional  protection,  20th  March;  notice, 
26th  May  ;  patent  sealed,  30th  June,  1863. 

1607.  J.  Head  and  H.  Brinsmead,  of  Ipswich,  Suffolk,  Improvements  in 
machinery  applicable  to  thrashing-machines,  and  for  cutting  and 
bruising  straw.  Application  dated  25th  June ;  provisional  protection, 
31st  July,  1863. 

1758.  James,  Thomas,  and  F.  R.  Holmes,  of  Norwich,  agricultural  engineers, 
Improvements  in  thrashing  and  dressing  machines.  Application  dated 
14th  July ;  provisional  protection,  24fch  July ;  notice,  18th  August ; 
patent  sealed,  23rd  October,  1863. 

U72.  Thomas  Hughes  Milncr,  of  Edinburgh,  N.  B.,  gentleman,  Improve^ 
ments  in  thrashing-machines,  (A  communication  to  him  from 
William  Bdberts,  Melbourne,  machine-maker.)  Application  dated 
12th  June ;  provisional  protection,  3rd  July,  lb63. 

1042.  W.  E.  Newton,  of  66,  Chancery-lane,  Middlesex,  civil  engineer,  Im^ 
provemenis  in  thrashing-machines,  part  of  which  improvements  are 
also  applicable  for  hulling,  decorticating,  cleaning,  and  polishing 
grains  and  seeds.  (^A  communication  from  A.  Barbier  and  N.  E. 
Daubree,  both  of  Clermont,  France.)  Application  dated  25th  April ; 
provisional  protection,  8th  May  ;  notice,  1st  September ;  patent  sealed, 
2nd  October,  18G3. 

C20.  E.  P.  Plenty  and  W.  Pain,  of  Newbury,  Berkshire,  agricultural 
engineers,  A71  improved  method  of  supporting  screens  and  straW' 
shakers,  specially  applicable  to  thrashing-machines.  Application  dated 
6th  March  ;  provisional  protection,  27th  March,  1863. 

1718.  William  Tasker,  junr.,  of  Andover,  agricultural  engineer, /T/iprover/icn^s 
in  thrashing-machines.  Application  dated  9th  July;  provisional 
protection,  24th  July  ;  notice,  17th  November,  1863. 

*2563,  Thomas  Watts,  of  Carisbrooke,  Isle  of  Wight,  Improvements  in  com- 
bined thrashing-machines.  Application  dated  19th  September;  pro- 
visional protection,  10th  October,  1862 ;  notice,  20th  January ; 
patent  sealed,  3rd  March,  1803. 

2272.  B.  J.  Webber,  of  Newton  Abbot,  Devon,  Improvements  in  thrashing- 
mach  ijits.  Application  dated  18th  September ;  provisional  protection , 
25th  September,  1863. 

270C.  John  Wilson,  of  Upper  Poppleton,  Yorkshire,  Improvements  in  thrash- 
ing-machines. Application  dated  31st  October;  provisional  pro- 
tection, liOth  November,  1803. 

Straw  and  Grain  Elevators,  &c. 

•'SlOl,  Henry  Aiulinwood,  of  Weston-upon-Trent,  Derbyshire,  engineer, 
Improvements  in  raising  or  removing  grain  from  one  place  to  another. 
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Application  dated  9tli  December;  provisional  protection,  18tli  De- 
cember, 1863. 

1514.  Jolin  Banwell,  of  Watlington,  Oxfordshire,  A  combined  machine  for 

^   collecting  and  placing  in  rows,  or  collecting  and  elevating  into  a  waggait 

or  elsewhere,  hay,  com,  or  other  agricultural  produce.      Application 

dated  17th  June ;    provisional  protection,  3rd  July ;    notice,  27th 

October ;   patent  sealed,  17th  December,  1863. 

923.  Charles  Atkins  Collins,  of  Trowbridge,  "Wilts,  gentleman,  An  improved 
method  and  apparatus  for  loading  carts  and  waggons  with  hay,  straw, 
and  other  similar  products.  Application  dated  11th  April ;  pro- 
visional protection,  1st  May;  notice,  18tli  August;  patent  sealed, 
2nd  October,  1863. 

1910.  T.  Fellowes  and  H.  Hemfrey,  of  Spalding,  Lincolnshire,  Improvements 
in  apjmratus  for  elevating  straw  and  other  agricultural  produce. 
Application  dated  1st  August ;  provisional  protection,  lith  August; 
.   notice,  15th  December,  1863. 

2167.  Piobert  Young,  of  Glasgow,  N.  B.,  millwright.  Improvements  in 
separating  and  elevating  apparatus  for  grain  or  granular  matters. 
Application  dated  2nd  September;  provisional  protection,  25th 
September,  1863. 

Apparatus  for  Preserviko,  CLEAinifo,  and  Drying  Gbain,  &c. 

822.  "Wilson  Ager,  of  the  City  of  New  York,  U.  S.,  engineer,  Improvements 
in,  machinery  or  apparatus  for  cleaning  and  decorticating  grain. 
Application  dated  30th  March,  1863. 

262.  Henri  Adnen  Bonneville,  patent  agent,  Paris,  Improvements  in  the 
construction  of  granaries.  (A  communication  from  Louis  Jean 
Gustave  de  Connich,  merchant,  24,  Bue  de  Mont  TJiobor,  Paris.) 
Application  dated  29th  January ;  pro\nsional  protection  on  complete 
sDccification,  6th  February;  notice,  14th  April;  patent  sealed,  19th 
May,  1863. 

292G.  U.  A.  Bonneville,  patent  agent,  38,  Porchester-terrace,  Bayswater, 
Improvements  in  preserving  grain,  flour,  and  other  similar  sub- 
stances, and  in  the  apparatus  connected  therewith.  (A  communication^ 
from,  Alphonse  Louvel,  M.D.,  of  Saint  Denis,  near  Paris,)  Applica- 
tion dated  20th  November;  protection  on  complete  specification, 
27th  November;  notice,  15th  December,  1863. 

1367.  L.  S.  Chichester,  of  Brooklyn,  New  York,  U.  S.,  Improvements  in 
means  for  drying  grain.  Application  dated  1st  June;  provisional 
]irotcction,  3rd  July ;  notice,  7th  July ;  patent  sealed,  23ni  October, 
1863. 

191.  Nathaniel  Clayton  and  Joseph  Shuttleworth,  of  Lincoln,  Improvements 
in  rotaioiy  screens  suitable  for  screening  wheat  and  other  grain  or 
seed.  Application  dated  21st  January ;  provisional  protection,  13th 
February ;  patent  sealed,  21st  April,  1863, 

857.  J.  Prosper  ITanrez,  of  Marchiennes  au  Pont,  Belgium,  Improved  met- 
chlnery  or  apparatus  for  drying  and  coding  grain  and  other  sub- 
stances. Application  dated  4th  April ;  provisional  protection,  1st  May ; 
notice,  11th  August;  patent  sealed,  25th  September,  1863. 

737.  H.  0.  Haughton,  of  Liverpool,  Improvements  in  nuichinery  for  drying 
and  codling  grain  and  seeds.  (A  communication  from  abroad  by 
J.  B,  Wieeler  and  S,  Losee,  both  of  New  York^  U,  B,)    Application 
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dated  19th  March;  provisional  protection,  Slsfc  July;  notice,  4th 
August ;  patent  sealed,  11th  September,  1863. 

876.  John  Henry  Johnson,  of  47,  LincoUi's  Inn  Fields,  Middlesex,  gentle- 
man, Improvements  in  machinery  or  apparatus  for  drying  grain, 
applicahh  also  to  the  manttfacture  of  malt,  (J.  communication  from 
Canada.)  Api)lication  dated  7th  April ;  provisional  protection,  24th 
April,  1863. 

10G6.  J.  IL  Johnson,  of  Lincoln's  Inn  Fields,  Improvements  in  drying  and 
cooling  grain,  and  hi  the  machinery  or  apparatus  employed  therein, 
(A  communication  from  W,  II,  Sutton  and  J,  J.  Gibson,  both  of 
Branfford,  county  of  Brant,  Canada,  dated  2^th  April,  18()3.) 
Application  dated  28th  April;  provisional  protection,  15th  May; 
notice,  4th  August ;  patent  sealed,  11th  September,  1863. 

135. ^L.  P.  Josso,  of  Paris,  gentleman,  Improvements  in  apparatus  for 
cleansing  whent,  or  other  grain  or  seeds.  Application  dated  15th 
January  ;  provisional  protection,  30th  January  ;  notice,  26th  May ; 
patent  sealed,  3rd  July,  1863. 

2534.  F.  A.  E.  G.  de  Massas,  of  Hoxton,  Middlesex,  civil  engineer,  Im^ 
provt'inents  in  smut-machines,  and  in  machines  for  cleansing  and 
jfteling  gra  in  an  d  seeds.  Application  dated  16th  October ;  provisional 
protection,  30th  October,  1863. 

•2959.  William  Edward  Newton,  of  66,  Chancery-lane,  Middlesex,  civil 
engineer,  Improved  apparatus  for  drying  grain  and  other  substances. 
{A  communication  from  1\  6",  Schuyler,  of  New  York  City.) 
Aj^plication  dated  1st  November,  1862 ;  patent  scaled,  13th  April 
1863. 

1226.  John  Patterson,  of  Beverley,  Yorkshire,  engineer,  Improvements  in 
machinory  or  apparatus  for  grinding^  crushing,  cleaning,  and  hidfing 
or  shtlHng  various  kinds  of  farm  or  vegetable  produce,  also  ap>plicahle  to 
the  crush ing  or  grinding  of  m inerals  and  other  substances,  Ap| tlicati«jn 
datml  lotli  May;  provisional  protection,  6th  Juno;  notice,  22nd 
IScptenibcr ;  patent  sealuil,  10th  November,  18G3. 

GOO.  James  Walworth,  of  Bradford,  Yorkshire,  corn-mill  machine  maker, 
Iinjtrnvrmcnts  in  machinery  or  apparatus  for  washing  or  cleansing 
and  d ruing  Egyptian  wheat,  beans,  and  other  kinds  (f  grain  or  seeds. 
Application  dated  14th  March;  provisional  protection,  3rd  April; 
notice,  21st  July  ;  patent  sealed,  10th  September,  1863. 

1»71.  Ik-rnard  James  Webber,  of  Newton  Abbott,  Devon,  engineer,  Im- 
provements  in  apjxiratus  for  sejmrating  corn  from  the  ears,  andfoi' 
Combing  straw.  Application  dated  17th  April ;  provisional  protection, 
22n«l  May  ;  notice,  18th  August ;  patent  sealed,  25th  September, 
lbG3. 

2002.  John  Wcems,  of  Johnstone,  Benfrew,  North  Britain,  enjrineer, 
Improv<rments  in  machinery,  a]>paratus,  or  means  for  drying,  cleaning, 
and  cooling  grain  and  other  vegetable  products.  Application  dated 
22nd  October ;  i)rovisional  protection,  13th  November,  1863. 

727.  Benjamin  Wren,  of  Stockton-upon-Tees,  Durham,  corn-miller,  7m- 
proi^emrnts  in  cleansing  and  treating  certain  descriptions  of  wheat 
and  other  grain.  Application  dated  18th  March;  provisional 
protection,  17th  April ;  notice,  2l8t  July ;  patent  sealed,  11th 
September,  1803. 
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MsABUBiKa  AND  Weighiko  Appabatus. 

1216,  L.  S.  Chichester,  of  Brooklyn,  U.  S.,  Improvements  in  machinery  for 
tueighing  grain.  Application  dated  14th  May ;  patent  sealed,  4th 
August^  1863. 

•2088.  Thomas  King,  of  Truman's  Brewery,  Spitalfields,  Middlesex,  Improve- 
ments in  apparatus  for  measuring  malty  grain,  and  other  granular 
substances.  Application  dated  22nd  July;  provisional  protection, 
Ist  August;  notice,  25th  November,  1862;  patent  sealed,  13tli 
January,  1863. 

Oabts  and  otheb  Yehiclss. 

1106.  J.  B.  Dubreuil,  of  Paris,  gentleman,  Improvements  in  earts^  VHtggems^ 
and  other  vehicles.  Application  dated  2nd  May ;  provisionai  pro- 
tection, 15ih  May ;  notice,  11th  August,  1863. 

'"2278.  J.  H.  Johnson,  of  47,  Lincoln's  Inn  Fields,  IQddlesex,  gentleman, 
Improvements  in  carts  and  other  vehicles,  {A  communioaiionfram 
France,)  Application  dated  13th  August ;  provisional  protection, 
22nd  August,  1862  ;  patent  sealed,  21st  January,  1863. 

HoBSE-PowEB  Machines. 

2809.  George  Haseltine,  of  12,' Southampton-buildings,  civil  engineer,  Im- 
provements in  endless  chain  horse-powers,  (A  communteationfrom 
S,  Ferry,  of  Newport,  U,  S,  America,)  Application  dated  11th 
NovembBr ;  provisional  protection,  20th  November,  1863. 

1701.  George  Haseltine,  12,  Southampton-buildinj^,  Chancery-lane,  Im- 
provements in  lever  horse-power  machines,  the  cog-gearing  employed 
being  applicable  to  other  machines,  {A  contmunicationfrom  Cyrus 
Avery,  of  Philadelphia,  Pennsylvania,  U.  8,)  Complete  specifica* 
tion,  8th  July ;  protection  granted,  17th  July  ;  notice,  21st  July  ; 
patent  sealed,  2nd  October,  1863. 

III.  FARM,  STABLE,  DAIRY,  GARDEN,  AND  OTHER 
IMPLEMENTS,  PROCESSES,  &c. 

CHAFr-CUTTEBS,  &C. 

♦21G0.  Benjamin  Bailey,  of  Ijeicester,  machinist.  Improvements  in  apparatus 
for  cutting  chaff,  &c,,  which  are  also  applicable  to  mowing  short  or 
lawn  grass.  Application  dated  30th  July ;  provisional  protection, 
8th  August ;  notice,  2nd  December,  1862 ;  patent  sealed,  21st 
January,  1863. 

2730.  Abram  Gillett,  of  Highway  Farm,  Berks,  engineer.  Improvements  in 
machines  for  cutting  chaff  and  such  like  substances.  Application 
dated  4th  November ;  provisional  protection,  20th  November,  1863. 

2993.  Thomas  Lane,  of  Cirencester,  Gloucestershire,  implement-maker.  Im- 
provements in  chaff-cutting  machinery.  Application  dated  28th 
November ;  provisional  protection,  11th  December,  1863. 

927.  Robert  Leggett,  engineer,  and  Robert  Gittus,  farmer,  both  of  Milden- 
hall,  Suffolk,  Improvements  in  the  construction  of  machinery  or 
apparatus  for  cutting  chaff  and  other  agricultural  produce.  Appli- 
cation dated  13th  April;  provisional  protection,  Ist  May;  notice, 
16th  June ;  patent  sealed,  2nd  October. 
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518.  Bol)ert  Maynard,  of  Whittlcsford,  Cambridgeshire,  Im^provemenU  in 
jportahle  chaff-cutting  nuichines.  Application  dated  27tli  February ; 
provisional  protection,  20th  March ;  notice,  9th  June ;  patent  sealed, 
28th  July,  1863. 

2199.  Nathan  Singleton,  of  Manchester,  commission  agent,  Certain  improve* 
menta  in  machinery  or  apparatus  for  cutting  hay,  straw,  or  other 
similar  agricultural  produce.  (A  communiccUion  from  Heinrich 
FoUack,  of  Hamburg.)  Application  dated  7th  September;  provi* 
sional  protection,  25th  September,  1863. 

CuTTiNQ  AND  Pulping  Machines. 

120.  George  A.  Biddell,  of  Ipswich,  mechanical  engineer.  Improvements  in 
machines  for  pulping  turnips  and  other  vegetable  substances.  Appli- 
cation dated  14th  January ;  provisional  protection,  23rd  January ; 
notice,  19th  May ;  patent  sealed,  23rd  June,  1863. 

*3259.  Richard  Homsby,  junior,  of  Grantham,  Lincolnshire,  Improvements  in 
apparatus /or  cutting  and  pulping  turnips  and  other  vegetables. 
Application  dated  4t3i  December,  1862 ;  patent  sealed,  27th  Feb- 
ruary, 1863. 

1561.  Joseph  Sainty,  Bumham  Market,  Norfolk,  agricultural  implement- 
maker,  Improvements  in  turnip-cutters  for  cutting  the  last  dice. 
Application  dated  22nd  June;  provisional  protection,  2l8t  July, 
1863. 

3234.  John  Sainty,  of  Bumham  Market,TNorfolk,  agricultural  implement- 
manufacturer.  An  improved  turnip-cutter  for  cutting  the  last  slice. 

Application  dated  22nd  September,  1863. 

2124.  John  Shaw,  of  New  Wortley,  Leeds,  implement-maker,  Improvements 
in  machines  for  cutting  or  reducing  turnips  or  other  roots  as  food  for 
animals.  Application  dated  28th  August ;  provisional  protection, 
11th  September;  notice,  22nd  September,  1863. 

*2374.  Reuben  Sims  (Picksley,  Sims,  and  Company),  the  Bedford  Foundry, 
liCigh,  Lancasliire,  agricultural  implement-makers.  Improvements 
in  machinery  or  apparatus  for  pulping,  stripping,  or  slicing  turnips 
and  other  vegetable  substances.  Application  dated  27th  August, 
1862  ;  patent  sealed,  20th  February,  1863. 

'3026.  John  Whittaker,  of  Leigh,  Lancashire,  agricultural  implement-maker. 
Improvements  in  machinery  or  apparatus  for  pulping ^  stripping,  and 
slicing  edible  roots  for  cattle.  Application  dated  10th  November, 
1862  ;  notice,  17th  March ;  patent  sealed,  5th  May,  1863. 

Apparatus  foe  separating  and  sizing  Roots. 

1130.  S.  riibbert,  J.  Lawton,  and  J.  Kay,  of  Manchester,  Certain  improve- 
ments in  apparatus  for  cleansing  potatoes  and  in  decorticating  the 
same  and  other  esculent  roots,  Ai)plication  dated  6th  May ;  provi- 
sional protection,  15th  May ;  notice,  1st  September ;  patent  sealed, 
2nd  November,  1863. 

480.  Herbert  Mackinder,  of  Mere  Hall,  Lincoln,  for  an  invention  of  Im- 
provements in  apparatus  for  separating  potatoes  into  different  sizes. 
Application  dated  2 1st  February ;  provisional  protection,  6th  March ; 
notice,  16th  June ;  patent  sealed,  21st  July,  1863. 

724.  Francis  Richmond,  Henry  Chandler,  and  James  Gadsby  Richmond,  of 
Salford,  Ijancashire,  agricultural  implement-makers.  Improvement^ 
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in  machinery  for  washing  potatoes  and  other  vegetables,  Applioation 
dated  18th  March  ;  provisional  protpction,  27th  March ;  notice,  2l8t 
July ;  patent  sealed,  11th  September,  1863. 

2471.  John  Spencer,  of  Doncaster,  Yorkshire,  manufacturer,  Improvementz 
in  machinery  for  separating  different  sizes  of  roots.  Application 
dated  8th  October ;  provisional  protection,  23rd  October,  1863. 

•   Dairy  Utensils,  &c. 

1082.  Margaret  Barland,  of  Mount-street,  Grosvenor-square,  and  E.  H.  C. 
Monckton,  of  the  Cavendish  Club,  Improvements  in  apparatus  for 
withdrawing  milk  fratn  cows  and  other  mammifera;,  and  for  con- 
ducting it  when  withdrawn  to  appropriate  receivers,  (-4  communi- 
cation in  part  from  U.  S,  America.)  Application  dated  29th  April ; 
I)rovi8ional  protection,  15th  May ;  notice,  8th  September ;  patent 
'    sealed,  23rd  October,  1863. 

1688.  W.  E.  Gedge  (Gedge  and  Son),  11,  Wellington-street,  Strand,  patent 
agent,  Improved  apparatus  for  milking.  (A  communication  from 
L.  Grasset,  of  Paris.)  Application  dated  7th  July ;  provisional 
protection,  24th  July  ;  notice,  17th  Kovcmber,  1863. 

159.  John  Laurie,  of  Manchester,  agricultural  implement-maker.  Improve- 
ments Hn  apparatus  for  churning  milk  and  mixing  liquid  com- 
pounds. Application  dated  19th  January ;  provisional  protection, 
30th  January,  1863.; 

1660,  L.  Lelios,  of  Threadneedle-street,  London,  Improvements  in  apparatus 
for  churning.  Application  dated  7th  July;  provisional  protection, 
24th  July,  1863. 

275.  John  Sainty,  of  Bumham,  Norfolk,  agricultural  implement-manufac- 
turer. Improvements  in  feeding-troughs  for  sheep  and  other  cattle, 
A  Implication  dated  29th  January ;  provisional  protection,  20th 
February,  1863. 

1876,  John  Sainty,  of  Bumham  Market,  Korfolk,  agricultural  engineer. 
Improvements  in  the  construction  of  feeding-troughs  for  sheep  and 
other  cattle.  Application  dated  29th  July;  provisional  protection, 
7th  August,  1863. 

2011.  Edward  Taylor,  of  Salford,  Lancashire,  machinist,  Improvements  in 
apparatus  for  churning.  Application  dated  14th  August;  provi- 
sional protection,  4th  September,  1863. 

*2686.  Francis  Watkins,  of  Smethwick,  Staffordshire,  Improvements  in 
apparatus  for  milking  cows.  Application  dated  4th  October,  1862  ; 
notice,  10th  February ;  patent  scaled,  27th  March,  1863. 

Curing  Phocesses. 

2338.  Richard  Archibald  Brooraan,  of  166,  Fleet-street,  London,  patent 
agent.  Certain  compositions  for  preserving  cheese,  (^A  coinm,uuica- 
tion  to  him  from  Jean  Neuenshumnder,  of  Paris,)  Application  dated 
22nd  September ;  provisional  protection,  9th  October,  1863. 

•2194.  A.  and  E.  M.  Denny,  of  Waterford,  Ireland,  merchants.  Improvements 
in  the  manufacture  of  bacon.  Application  dated  4th  August,  1862  ; 
patent  sealed,  30th  January,  1863. 

127.  Ilenry  Turner,  of  Leeds,  Invention  of  a  process  or  mode  of  preventing 
and  curing  blight,  decay,  &c.j  in  potatoes,  Sec,  Application  dated 
15th  January ;  provisional  protection,  24th  April,  186d. 


Agricultural  Patents  for  the  year  1863.  585 

Seed  axd  Casie^Gbijshebs. 

456.  Jean  Joseph  Badart,  Bishopsgate-street,  London,  Improvements  in  the 
preparation  of  cotton-seed  cake.  Application  dated  19th  February  ; 
provisional  protection,  6th  March  ;  patent  sealed,  5th  May,  1863. 

1093.  Joseph  Badart,  9,  Bishopsgate-street,  London,  for  an  invention  of 
ImprovemeJits  in  the  preparation  of  rapeseed-cdke^  linseed-cake^  &ic. 
Application  dated  1st  May ;  provisional  protectioni  22nd  May ; 
notice,  2nd  June  ;  patent  sealed,  14th  July,  1863. 

*2927.  Francis  Gregory,  of  Manchester,  agricultural  machinist,  Impfrowmysnis 
in  presses  for  pressing  seeds,  fruits,  hops,  and  other  suhstances. 
Application  dated  31st  October,  1862 ;  notice,  10th  March ;  patent 
sealed,  24th  April,  1863. 

2857.  James  Harrison,  of  Kingston-upon-Hull,  Becd-crusher,  Improvements 
in  mills  for  cleaning  cotton-seed.  Application  dated  14th  Kovembcr, 
provisional  protection,  11th  December,  1863. 

124i.  Benjamin  Hcbblewhite,  of  Kingston-ui)on-Hull,  draper,  Improvements 
in  machinery  or  mills  for  crusliing  or  reducing  oilcake,  seeds,  and 
other  substances,  {A  communication  from  iSamuel  Ilthblewhite,  of 
Sydney,  N.  S,  Wales.)  Application  dated  18th  May;  provisional 
l)rotectiou,  5tli  June,  1863. 

Malt-making  Machinery. 

1539.  Joseph  Watts,  of  Coventry,  Improvements  in  machinery  or  apparatus 
for  the  manufacture  of  malt,  Ai)i)lication  dated  19th  June  ;  provi- 
sional ])rutection,  17th  July;  patent  sealed,  18th  November,  18(53. 

Stable  FittincxS,  IIauxess,  Appliances  for  IIorse  Management,  &c. 

2091.  Henry  Bait,  of  Kentish  'i'own,  Improvements  in  the  roughinf/  ofhorsis 
by  thf  api'Iiratioii  of  an  iron  clog^  instead  if  taking  off  the  .vAoe. 
Ai>plication  dated  'J()tli  Aui^ust ;  provisional  protection,  2nd  October  ; 
notice,  8th  December,  18(13, 

1GS5.  Gcorcro  Bartli()l.)me\v,  T.inlitliijjow,  N.B.,  edjre- tool  maker,  Improvements 
in  shorfi  for  the  feet  of  horses  and  other  animals,  and  in  the  means  (f 
connecting  them.  Application  dated  7th  July  ;  provisional  protection. 
Till  August ;  notice,  10th  November,  1863. 

402.  Charles  I'illin^rsley,  of  Manchester,  saddler.  Improvements  in  saddlery, 
hitrnfss,  driving'sfraps,  and  similar  artirhs.  Application  dated  U3rd 
February;  provisional  protection,  Gth  March;  notice,  23rd  June ; 
patent  scaled,  15th  August,  1803. 

1375.  G.  11.  Cottani,  of  the  St.  Pancras  Iron-Works,  Old  St.  Pancras  Koad, 
Middlesex,  Jinprovements  in  saddle-brackets  and  in  bricks  suitable 
fir  h  log  nsulfor  jmving  stalls  and  other  places.  Application  dato«l 
2n(l  dune;  provisional  ]>rotcctinn,  24th  July;  notice,  28lb  July; 
l»atent  sealed,  27th  ^November,  1803. 

1652.  Abraham  Kniilish,  of  Hatfield,  Herts,  ina|)ector  of  police,  Impjvvemenfs 
in  apjHirafns  f(tr  securing  and  jnotecting  horses  and  other  cattle  during 
their  transit  by  rail  and  other  ways,  and  on  board  ship,  Ap])lication 
dated  24th  July;  provisional  protection,  7th  August;  notice,  1st 
1  >eceniber,  1803. 

'Wtl,  John  Green,  of  Greenwich,  veterinary  surgeon,  Improvements  in  horsc- 
sho(s.  Ai)i»lication  dated  3rd  December ;  provisional  protection, 
25th  December,  18G3. 
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1807.  F.  J.  Mavor,  of  Park-street,  Middlesex,  veterinary  sargeoiiy  Improve' 
.  ments  in  horse-^hoes.     Application  dated  11th  July ;   proyisional 
protection,  7tli  August ;  notice,  loth  September ;  patent  sealed,  16th 
October,  1863. 

1534.  S.  Middleton,  of  Newtown  Cottage,  Hants,  near  Newbury,  Berks, 
mechanic,  Improvements  in  iron  or  other  metal  shoes,  and  in  the 
method  ^  securing  the  same  to  the  hoofs  of  horses  and  other  animals, 
without  nails.  Application  dated  19th  June;  provisional  protec- 
tion, 10th  July,  1863. 

730.  Frederick  Norrington,  of  Tavistock,  Devon,  Improvements  in  girths  or 
bands  and  knee-caps  for  horses.  Application  dated  18th  March  ; 
provisional  protection,  27th  March ;  notice,  7th  July ;  patent  scaled, 
1st  September,  1863. 

1756.  Carl  Opperman,  of  Peckham,  Surrey,  chronometer  manufacturer,  7m- 
provements  in  means  or  apparatus  to  facilitate  the  connecting  and 
disconnecting  horses  and  other  animals  with  carriages.  Application 
dated  14th  July ;  provisional  protection,  24th  July,  1863. 
*2692.  Robert  Page,  of  Great  Yarmouth,  Norfolk,  builder,  Improvements  in 
stables  and  staMing,  applicable  in  part  to  kennels  and  to  the  floors  of 
fish-houses.  Application  dated  6th  October,  1862;  patent  sealed, 
7th  March,  1863. 

1378.  Thomas  Page,  of  Adelphi-terrace,  Middlesex,  civil  engineer,  Improve- 
ments in  shoeing  horses.  Application  dated  2nd  June;  provisional 
protection,  12th  June,  1863. 

1600.  Thomas  Page,  of  Adelphi-terrace,  Middlesex,  Improvements  in  horse- 
shoes and  their  fastenings.  Application  datea  25th  June ;  notice, 
3rd  November ;  patent  sealed,  21st  December,  1863. 

*2794.  H.  A.  Rdmifere,  of  52,  Rue  de  I'Arbre-sec,  Paris,  harness-maker,  An 
improved  horse-collar.  Application  dated  16th  October,  1862 ; 
patent  sealed,  3rd  March,  1863. 

419.  Hugh  Smith,  of  3,  Regent's  Park-terrace,  Gloucester  Gate,  Middlesex, 
Improvements  in  apparatus  for  feeding  horses.  Application  dated 
16th  February ;  provisional  protection,  27th  February,  1863. 

3061.  F.  J.  Walthew,  of  Surbiton,  Surrey,  Esquire,  Improvements  in 
apparatus  for  sustaining  and  lifting  draught-horses,  to  prevent  them 
falling  or  injuring  the  vehicle  to  which  they  are  attached.  Applica- 
tion dated  5th  December;  provisional  protection,  25th  December, 
1863. 

G21.  William  Wells,  of  Ryder's  Court,  Leicester-square,  Middlesex,  Improve* 
ments  in  horse-shoes  and  in  the  method  offaMening  the  same.  Appli- 
cation dated  5th  March  ;  provisional  protection,  20th  March,  1863. 

Brick  and  Tile  Machines. 

*2973.  R.  A.  Brooman,  of  No.  166,  Fleet-street,  London,  patent  agent.  Im- 
provements in  machinery  for  moulding  and  compressing  artificial  fuel, 
peat,  bricks y  tiles,  and  other  substances.  (-4  communication  to  him 
from  abroad  by  Jean  Baptiste  Defraene,  of  Paris.)  Application  dateil 
3rd  November,  1862 ;  notice,  10th  March ;  patent  sealed,  28th  April, 
1863. 

506.  D.  B.  Chatterton,  of  Chester,  mechanical  engineer,  Improved  hrick- 
making  machinery*  Application  dated  24th  February ;  provisloual 
protection,  6th  March,  1863. 
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Si99*  BaBijGIajtQn,  of  0)0  Atlas  'WoAm,  Upper  'BmelMbm,  Domi-iquare, 
Impnpemmits  in  maekinerffjbr  mamy^aduring  oridb.  ApplmHon 
dftted  18th  December,  1868. 

789l  George  Gowdeiy,  of  Llan7m3niecb,  Salop,  civil  engineer,  ImprovmiwHii 
in  tnaehinery  for  making  hricka^  Application  dated  26lli  llaidi ; 
prcmsional  protection,  Ut  May ;  notice,  16th  Jnne ;  patent  sealed, 
l8th  September,  1863. 

847.  James  Cowley,  of  Oxford,  engineer,  Imjprovemmdt  in  fnaehingrw  or 
Ofpaarahu  far  manufaduring  Irkka^  itlei^  P^P^  o"^  fnmddmm^ 
Application  dated  9th  March;  miasional  protection,  8rd  Apiu; 
notice,  7th  July ;  patent  sealed,  ^th  Angnst,  1863. 

49.  Jnlins  G.  Dahlke,  of  Battersea,  Surrey,  Improvement  in  manihkmy 
for  cutting  day  in  the  manufadure  qf  Mdb,  tHee,  dc  (A  eom» 
munication  from  Germany,)  Application  dated  6th  January ;  pio* 
Tisional  protection,  23rd  January;  notice,  19th  May ;  patent  sealed, 
3rd  July,  1863. 
^3908.  Peter  Effertz,  of  Manchester,  engineer.  Improvements  in  machinery  cf 
apparaifis  for  making  Iricke^  tUee^  draw^pipes^.  and  other ^  eimUmr 
articles.  Application  dated  9th  December,  1862  ;  notice,  2l8t 
April ;  patent  sealed,  2nd  June,  1863. 

1.  Peter  Effertz,  of  Manchester,  engineer.  Improvements  in  machinery  or 
cmparatusfor  making  hr^ks,  tHes^  pipes^  and  other  similar  airitdu. 
Application  dated  22nd  September;  provisional  protection,  2nd 
October,  1863. 

George  Haseltine,  12,  Southampton-buildings,  Chancery-lane,  /m- 
provem,ents  in  hrick^machines,  (A  communication  from  J,  Oregg^  qf 
Philadelphia^'  U,  S,)  Application  dated  8th  July ;  provisional  pro- 
tection, 24th  July;  notice,  13th  October;  patent  sealed,  20th 
November,  1863. 

*2696.  Samuel  Holland,  of  Oldbury,  Worcestershire,  machinist.  Improve* 
ments  in  machinery  for  the  manufacture  qf  bricks,  drain,  sanitary, 
and  other  pipes,  tUes,  quarries,  and  other  articles  of  like  manufac^ 
ture  made  from  clay,  marl,  and  other  pUistic  substances.  Aimli« 
cation  dated  6th  October ;  provisional  protection,  17th  October,  18o2  ; 
notice,  10th  February ;  patent  sealed,  27th  March,  1863. 

^166.  Joseph  Lewis,  of  Manchester,  engineer,  Certain  improvements  in  ma- 
ehinery  or  apparatus  for  preparing  and  drying  ckty,  and  also  in 
machinery  to  he  employed  in  the  manufacture  of  hruks  'and  tHes. 
Application  dated  2nd  September;  provisional  protection,  11th 
September,  1863. 

•3166.  William  Longley,  of  Leeds,  builder,  Improvements  in  machinery  for 
making  hrUks,  Application  dated  25th  November,  1862 ;  notice, 
24th  February  ;  patent  sealed,  7th  April,  1863. 

•2450.  John  Piatt,  of  Oldham,  and  William  Richardson,  of  the  same  place, 
engineers,  Improvements  in  the  preparation  <f  clay  for  the  manu- 
facture of  bricks,  tUes,  dc  Application  dated  4th  September;  pro- 
visional protection,  26tn  December,  1862 ;  notice,  13th  January ; 
patent  sealed,  27th  February,  1863. 

*2447.  John  Piatt  and  William  Richardson,  of  Oldham,  Lancashire,  mechanical 
engineers.  Improvements  applicable  to  the  burning  <f  bricks,  tUes,  and 
other  articles  of  earthenware.  Application  dated  4th.  September, 
1862;  provisional  protection,  26th  December;  patent  sealed,  24th 
February,  1863,  
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3145.  J.  Flatt  and  W.  Richardson,  of  Oldham,  Lancashire,  mechanical 
engineers,  ImprovemenU  in  the  preparation  of  day  for  the  manur 
facture  of  bricks,  tiles,  and  other  articles  which  may  he  made  of  such 
material.    Application  dated  12th  December,  1863. 

*3116.  Charles  Stevens  (Stevens  and  Henderson),  of  31,  Charing-Cross, 
patent  agent,  An  improved  brick-making  machine,  (A  communi- 
cation by  Alois  Milch,  of  Paris,)  Application  dated  20th  November ; 
provisional  protection,  28th  November,  1862  ;  notice,  3l8t  March ; 
patent  sealed,  15th  May,  1863. 

Manufactube  of  Peat. 

597.  Theodor  Erich,  of  77,  Newgate-street,  London,  Improvements  in 
machinery  for  pressing  peat,  (A  communication  from,  Christian 
Augustus  Erich,  of  Munich.)  Application  dated  3rd  March;  pro- 
visional protection,  20th  March,  1863. 

2163.  Theodor  Erich,  of  Newgate-street,  London,  Improvements  in  ma>chinery 
for  pressing  peat,  {A  communication  from  C,  E,  Erich,  of  Munich.) 
Application  dated  1st  September;  provisional  protection,  18th 
September,  1863. 

528.  Thomas  Vincent  Lee,  of  6,  Bank-chambers,  Lothbury,  civil  engineer. 
Improvements  in  machinery  for  digging,  compressing,  and  moulding 
peat  or  turf,  and  for  retorts  and  kilns  for  drying  peat  or  turf,  and 
making  peat  or  turf  charcoal  through  the  agency  of  hydro-caloric  or 
super-heated  steamy  and  for  collecting  the  products  of  distillation  whilst 
charring  the  peat  or  turf  Application  dated  2oth  February ;  pro- 
visional protection,  13th  March ;  patent  sealed,  10th  August,  1863. 

Wire-Fencikg,  &c. 

1311.  Georf^e  Hunt,  of  Glasgow,  patent  agent,  Improvements  in  posts  and 
pillars  for  fences  and  gates,  (A  communication  from  D,  Middleton, 
New  Zealand.)  Application  dated  25th  May ;  patent  sealed,  20th 
November,  1863. 

1720.  A.  R.  Johnston,  of  Yoxford,  Suffolk,  gentleman,  Improved  portaUe 
fence  for  sheep  and  cattle  pens  and  other  enclosures.  Application  dated 
10th  July ;  provisional  protection,  24th  July ;  notice,  27th  October ; 
patent  sealed,  29th  December,  1863. 

1651.  John  King,  of  Chadshunt  Farm,  Kineton,  Warwickshire,  Improvements 
in  fencing  land  and  in  hanging  gates.  Application  dated  2nd  July; 
provisional  protection,  7th  August ;  notice,  3rd  November ;  patent 
sealed,  8th  December,  1863. 

2978.  J.  A.  R.  Main,  of  No.  5,  Renfield-street,  Glasgow,  gentleman,  Im^ 
provcmrnts  in  the  mode  of  connect ing  and  sustaining  the  intersecting 
bars  of  iron  fences,  hurdles,  gates,  and  other  analogous  structures. 
Application  dated  27th  November,  1863. 

1626.  Joseph  Sim])Son,  of  Darlaston,  Staffordshire,  manufacturer.  Improve- 
ments in  iron  hurdles  and  feiicing.  Application  dated  30th  June; 
provisional  protection,  10th  July,  1863. 

HoRTICULTtJBAL  APPLIANCES,  &C. 

1855.  T.  C.  Bull  and  T.  Morgan,  of  Wolbley,  Herefofddiire,  An  apparatus 
for  collecting  fruit  from  trees  without  injury.  Application  dated 
25th  July  ;  provisional  protection,  14th  AugUBt|  i860. 
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3205.  F.  W.  Collins,  of  Morris,  county  of  Otsego,  State  of  New  York,  U.  S., 
A  certain  imprauemerU  in  apparatus  for  training  hops.  Application 
dated  19tli  December,  1863. 

624.  John  Miller,  of  Upwey,  near  Dorchester,  Dorset,  gentleman,  J»i- 
provements  in  Tiorticultural  buildings  and  other  glazed  structures, 
part  of  which  improvements  is  also  applicable  to  ventilating  other 
buildings.  Application  dated  5th  March ;  provisional  protection, 
20th  March ;  patent  sealed,  29th  August,  1863. 

Method  op  Warping  Land,  &c. 

1762.  William  Wood,  of  Monkhill,  near  Pontefract,  Yorkshire,  Improvements 
in  warping  or  covering  land,  bog,  or  peat,  with  earth  or  soil. 
Application  dated  14th  July ;  provisional  protection,  24th  July ; 
notice,  6th  October ;  patent  sealed,  18th  November,  1863. 

Abtifioial  Manures,  Treatment  of  Sewage,  &c. 

2208,  T.  H.  Baker,  of  Tunbridge,  Kent,  engineer,  and  G.  Friend,  of  the  same 
place,  engineer.  Improvements  in  treating  excrement itious  and  sewage 
matters,  and  in  the  means  or  apparatus  employed  therein.  Appli- 
cation dated  8th  September ;  provisional  protection,  25th  September, 
1863. 

2849.  George  Barker,  of  Pendleton,  Lancashire,  merchant.  Improvements  in 
the  construction  of  syphons  for  taking  off  liquid  sewage,  overflow  of 
rivers,  and  other  like  purposes.  Application  dated  14th  November ; 
provisional  protection,  27th  November,  1863. 

2731.  J.  A.  Barral,  chemist,  and  L.  A.  Coch^ry,  of  Paris,  Certain  improve- 
ments in  the  manufacture  of  manure.  Application  dated  4th 
November ;  provisional  protection,  13th  November ;  notice,  8th 
Deceml)er,  18G3. — French  patent  dated  29th  October ;  Belgian  patent 
dated  6th  November,  ISGS,  for  filing  fertilising  (leme7ds  in  jjhosphate 
of  lime. 
*2712.  John  and  Mary  Anne  Beale,  of  Maidstone,  Improvements  in  the  pre- 
paration  or  manufacture  of  manure,  Ai>plication  dated  7tli  Octol)er, 
1862  ;  notice,  17th  February;  patent  sealed,  6th  April,  1863. 

1118.  Edwin  Chesshire,  of  Birmingham,  surgeon.  Improvements  in  apparatus 
for  intercepting  the  solid  portions  of  the  soil  of  vxUir-closrts.  Appli- 
cation dated,  5tli  May  ;  jirovisional  protection,  15th  May ;  notice, 
25th  August ;  patent  sealed,  25th  Septemlwr,  1863. 

221.  W.  Ckrk,  of  53,  Chancery-lane,  engineer  and  patent  agent,  Improve- 
ments in  syphons  applied  to  druining,  irrigation,  and  other  pturposes, 
whereby  thry  sdf-suspend  and  resume  action  according  to  require- 
ments,  (A  communication  from  Frangois  Triballat,  of  29,  Boulevart 
St.  Martin,  Paris,  merchant.^  Application  dated  24th  January; 
provisional  protection,  13th  February,  1803. 

761.  W.  Clark,  of  53,  Chancery-lane,  engineer  and  patent  agent.  Improve- 
ments in  the  separation  or  obtaining  of  ammonia  from  azoted  matters 
in  the  preparation  of  manure,  (^  communication  to  him  from  abroad, 
by  L.  II,  Blanchard  and  Theodore  Chattau,  of  Paris.)  Application 
dated  21st  March ;  patent  sealed,  2nd  September,  1863. 

1362.  W.  Clark,  53,  Chancery-lane,  patent  agent.  Improvements  in  the 
manufacture  of  manure,  (^A  communication  from  A.  F,  Mosselman, 
of  29,  Boulevart  St.  Martin,  Paris.)  Application  dated  30th  May; 
pro\nsional  protection,  12th  June ;  notice,  22nd  September ;  patent 
sealed,  10th  November,  1863. 
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♦2082.  Joseph  Daniels,  of    Leigh,   Lancashire,   Improvements  in  artificial 
manure.    Application  dated  22nd  July ;  provisional  protection,  Ist 
Aujrust ;  notice,  25th  November,  1862 ;  patent  sealed,  13th  January, 
1863. 
953.  T.  Bell  Fletcher,  M.D.,  of  Birmingham,  Improvements  in  apparatus  fw 
cottecting  the  aoJid  jtortions   of  scv:age.     Application    dated   15th 
April ;  notice,  18tli  August ;  patent  sealed,  2nd  October,  1863. 
132.  John  Harrop,  of  Manchester,  analytical  chemist,  Improvements  in  the 
treatment  of  organic  fecal  and  urinous  matters  for  the  purpose  of 
deodorising  the  same,  and  in  the  preparation  of  a  portable  manure 
therefrom,  and  in  the  treatment  of  aslies  or  other  refuse  of  combustion 
to  be  combined  therewith,  also  for  improvements  in  machinery  to  he 
employed  in  tlie  manufacture  of  the  said  manure.    Application  dated 
15th  January  ;  provisional  protection,  6th  February ;  notice,  17th 
March ;  patent  sealed,  10th  July,  1863. 
321.  J.  A.  Manning,  of  the  Inner  Temple,  London,  Improvements  in  the 
treatment  of  night-soU  and  other  waste  products,  and  for  the  manu- 
facture of  manure  therefrom.      Application  dated   4th  February ; 
provisional  protection,  20th  February;   patent  sealed,  14th  July, 
1863. 
1435.  Henry  Martin,   of  Surrey-square,  Old  Kent-road,   laud  agent^  Im- 
provements in  treating  and  preparing  night-soU  and  setuage  with  other 
materials  as  a  manure.    Application  dated  9th  June;  provisional 
protection,  3rd  July,  1863. 
3264.  John  Maynes,  of  Manchester,  engineer.  Improvements  in  the  manu- 
facture of  certain  descriptions  of  artificial  manure,  and  in  apparatw 
to  be  employed  therein.    Application  dated  24th  December,  1863. 
606.  Thomas  Henry  Morrell,   of    Ley  land,   Lancashire,    gentleman,  and 
Joseph  Williamson,  of  Willcross,  Gisbum,  Yorkshire,  gentleman, 
Improvements  in  the  purifying  of  the  noxious  vapours  or  gases  given 
off  from  night-soil  or  other  similar  substances  during  the  heating, 
drying,  or  evajtorating  of  such  substances.     Application  dated  4Ui 
March;    provisional  protection,  20th  March;  notice,  24th  March; 
patent  sealed,  29th  August,  1863. 
*3361.  J.  L.  W.  Thudichum,  M.D.,  of  Kensington,  Middlesex,  Improvements 
in  collecting  human  excreta,  and  in  the  apparatus  and  means  em- 
ployi'd  therein.    Application  dated  16th  December ;  proyisional  pro- 
tection, 26th  December,  1862  ;  notice,  28th  April,  1863. 
2724.  Guillaume  Yille,  of  Paris,  Professor  at  the  Museum  of  Natural  His- 
tory, Improvements  in  treating  natural  phosphates  of  Htm  for  agri- 
cultural purposes.     Application  dated  4th  November ;  provisiona] 
protection,  20th  November,  1863. 
*3132.  Thomas  Walker,  of  Birmingham,  engineer,  Improvements  in  utilizing 
sewage  matters,  and  in  the  means  or  apparatus  employed  therein^ 
part  of  which  improvements  is  also  applicable  to  raising  and  forcing 
other  fluids.    Application  dated  21st  November,  1862;  notice,  17th 
March,  1863. 

3152.  John  Wright,  of  Marple,  near  Stockport,  Cheshire,  Improvements  ifi 
the  manufacture  of  superphosphate  of  lime.  Application  dated  14ih 
December,  1863. 

CONDIMENTAL  FoOD. 

2050.  Alexander  Cruickshank,  of  Glen  Park,  Lanarkshire,  K.  B.,  gentlemaii 
Improvements  in  the  manufacture  or  production  <f  food  for  cattle  aiii 
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all  other  domestic  animals,  poultry^  and  game.  Application  dated 
18th  August ;  notice,  10th  November ;  patent  sealed,  29th  December, 
UB63. 

1279.  John  Fawcett,  of  Huddersfield,  Yorkshire,  cattle-food  manufiwiturer, 
Improvements  in  the  preparation  of  food  for  cattle,  horses,  and  other 
animals.  Application  dated  21st  May ;  provisional  protection,  5th 
June ;  notice,  6th  October ;  patent  sealed,  18th  November,  1863. 

3174.  John  Sellars,  of  Manchester,  manufacturing  chemist,  An  improved 
preparation  of  food  for  cattle.  Application  dated  16  th  December, 
1863. 

•3273.  George  Wright,  of  Friem  Manor,  Peckham  Rye,  Surrey,  Jmpr<we?»cnte 
in  the  preparation  and  manufacture  of  food  for  cattle.  Application 
dated  6th  December,  1862 ;  notice,  21st  April ;  patent  sealed,  2nd 
June,  1863. 

MlSCELLANEOUB. 

363.  Robert  ^urley,  of  Glasgow,  Improvements  in  handles  for  hammers, 
mallets,  picks,  mattocks,  and  similar  tods.  Application  dated  10th 
February ;  provisional  protection,  20th  February ;  patent  sealed,  4th 
August,  1863. 

"67.  William  Clark,  of  53,  Chancery-lane,  Middlesex,  engineer.  Improve-' 
ments  in  agricultural  apparatus.  (<4  communication  from  abroad 
hy  J.  B,  Decours,  A.C.  Le  Levandier,  and  P.  E.  Larnbert,  of  Paris.) 
Application  dated  23rd  March  ;  provisional  protection,  lOA  April ; 
notice,  30th  Jime  ;  patent  sealed,  11th  September,  1863. 

*2106.  J.  G.  Clarke,  of  Brackley,  Northamptonshire,  Improvements  in  scythes. 
Application  dated  24th  July  ;  provisional  protection,  Ist  August ; 
notice,  2nd  December,  1862  ;  patent  sealed,  2l8t  January,  1863. 
47G.  R.  Y.  Dodwell,  of  Manchester,  district  engineer  to  the  Magnetic  Tele- 
graph Company,  An  improved  method  of  preventing  the  destruction 
of  plants  hy  insects  and  certain  descriptions  of  animals,  and  in  the 
means  for  effecting  the  same.  Application  dated  21st  February ; 
provisional  protection,  6th  March,  1863. 

716.  W.  E.  Newton,  of  66,  Chancery-lane,  Middlesex,  civil  engineer,  An 
improved  preparation  for  the  cure  of  scab,  foot-rot,  and  other  diseases 
of  sheep  and  cattle.  {A  communication  from  abroad  by  Patrick 
Hayts,  of  Melbourne,  in  the  colony  of  Victoria,  chemical  manufacturer.) 
Application  dated  17th  March;  provisional  protection,  10th  April; 
notice,  14th  April ;  patent  sealed,  19th  May,  1863. 
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ACLAND,  Sir  Thomas  D^tce,  B&rt.,  KiUerton  Park,  Exeter^  DevoMhire. 

Berkebs,  Lord,  Keyihorpe  HaU,  Leicetter. 

Bbamston,  Thomas  William,  M.P.,  Skreene,  Chdnufor^,  Essex, 

Challoner,  Colonel,  PortnaU  Park,  Staines,  Middlesex. 

Fevebsham,  Lord,  Hdmsley,  York, 

Marlborough,  Duke  of,  Blenheim  Park,  Oxford, 

PoRTMAN,  Lord,  Bryanston,  Bland/ord,  Dorset, 

Powis,  Earl  of,  Powis  CasHe,  WeUhpodl,  MontgomerytJiire, 

Rutland,  Duke  of,  Bdvoir  Castle,  Grantham,  Linoolnsliire, 

Shelley,  Sir  John  Yilliebs,  Bart,  M.P.,  Maresfield  Park,  Sussex,  4 

Speaker,  The  Rt  Hon.  the,  Ossington,  Newark-^m-Trent,  Notts, 

Thompson,  Harry  Stephen,  M.P.,  Kirby  MaU,  York, 
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Bajiker,  Tho?ias  Raymond,  Hambledon,  Heriley-on'Tliames,  Oxfordshire, 

Chichester,  Earl  of,  Stanmer  Park,  Letoes,  Sussex, 

Downshire,  Marquis  of,  East  Hampstead  Park,  BrackneU,  Berkshire. 

Egmont,  Earl  of,  Cowdray  Park,  Petwortli,  Sussex. 

Eversley.  Viscount,  Ileckfield  Place,  Winchfield,  Hants. 

Exeter,  Marquis  of,  Burleigh  House,  Stamford,  Lincolnshire. 

Hill,  Viscount,  naicl'stone  Park,  Salop. 

HoBBS,  W.  Fisher,  Boxted  Lodge,  Colchester,  Essex. 

Johnstone,  Sir  John  V.  B.,  Bart.,  M.P.,  Hackness  HaU,  Scarborough,  Yorkshire, 

Miles,  Sir  William,  Bart.,  M.P.,  Leigh  Court,  Bristol,  Somersetshire. 

Walsingham,  Lord,  Merton  Hall,  Thetford,  NorfoUc. 

(9t{)er  {VltmhtvH  of  Council. 

AcLAND,  Thomas  Dyke,  Sprydoncote,  Exeter,  Devonshire. 
Amos,  Charles  Edwards,  5,  Cedars  Bond,  Clapham  Common,  Surrey. 
Abkwright,  J.  HuNGERFORD,  Hamilton  Court,  Leominster,  Herefordsliire, 
Barnett,  Charles,  Stratton  Park,  Bigglesuxide,  Bedfordshire. 
Babthropp,  Nathaniel  George,  Hacheston,  Wickham  Market,  Suffolk. 
Bowly,  Edward,  Siddington  House,  Cirencester. 
Buller,  James  Wentworth,  M.P.,  Downes,  Crediton,  Devonshire. 
Oastrell,  Charles  S.,  Biding  Court,  Datchet,  Bucks. 
Oathcart,  Earl,  Tliirsk,  Yorkshire. 
ObESHAM,  Lord,  Latimer,  Chesham,  Bucks. 
Olatden,  John,  Littlehury,  Saffron  Walden,  Essex. 
OonOH,  Colonel  the  Hon.  W.  H.  S.,  CJierry  Hill,  MaJpas,  Clieshire, 
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Dent,  J.  D.,  M.P.,  RihsUm  HaUl  Wetherhy,  YorkHdre, 

Druce,  Joseph,  Eyruiham,  Oxford. 

ExALL,  WiLLiJiM,  Beading,  Berk$h\re. 

GiBBS,  B.  T.  Brandreth,  Balfinoon  Street,  PiccadiRy,  London,  W. 

Hamond,  Anthony,  Westacre  HaU,  Brandon,  Norfolk. 

Holland,  Edward,  M.P.,  Dunibleton  HaU,  Evesham,  Worcestersliire. 

Hood,  Major-Gen.  the  Hon.  A.  Nelson,  Cumberland  Lodge,  Windsor,  Berkthire. 

HosKYNS,  Chandos  Wren,  Hareujood,  Boss,  Herefordsliire. 

Hudson,  John,  Castteacre  Lodge,  Brandon,  Norfolk. 

HuMBERSTON,  PfliLiP  Stapylton,  M.P.,  MclUington,  Chester,  Cheshire. 

Hutton,  William,  Oate  Burton,  Gainsboro\  YorJeshtre. 

Jonas,  Samoel,  ChrishaU  Grange,  ^ffron  Wdlden,  Essex. 

BIerrison,  Sir  Edward  Clarence,  Bart.,  M.P.,  Brome  EaU,  Scole,  Norfolk. 

EiNGSCOTE,  Colonel,  M.P.,  Kingscote,  Wootton^nder-Edge,  Gloucestershire. 

La  WES,  John  Bennet,  Bothamsted,  81.  Albans,  Herts. 

Lawrence,  Charles,  Cirencester,  Gloucestershire. 

Leigh,  Lord,  Stondeigh  Abbey,  Warwickshire. 

Micdonald,  Sir  Archibald  Keppel,  Bart,  Woohner  Lodge,  Liphodky  Hemk» 

Milward,  Richard,  TJiurgarton  Priory,  SouthweU,  Notts. 

Pain,  Thomas,  Laverstock  HaU,  Salisbury,  Wilts. 

Pope,  Edward,  Great  Toller,  Maiden  Newton,  Dorset. 

Bandell,  Charles,  Chadbury,  Evesham,  Woreestershire. 

BiODEN,  William,  Hove,  Brighton,  Sussex. 

BiDLEY,  Sir  Matthsw  White,  Bart.,  M.P.,  Blagdony  CranUington,  Norfksmshmkmi. 

Sanday,  William,  Holmepierrepont,  Notts. 

Shuttleworth,  Joseph,  Hartsholme  HaU,  Lincoln. 

Smith,  Bobert,  EmmeU*s  Grange,  SouthmoUon,  Devon. 

ToRR,  William,  Aylesby  Manor,  Great  Grinuby,  Lincolnshire. 

Towneley,  Lieni-Colonel  Charles,  Toumdey  Park,  Blackburn,  LanoaMf* 

Tredegar,  Lord,  Tredegar,  Newport,  Monmouihskire. 

Turner,  George,  Beacon  Downes,  Exeter,  Deoomthire. 

Vernon,  Hon.  Augustus  H.,  Orgreave  HaU,  Lichfield,  Staffordshire. 

Wallis,  Owen,  Overstone  Grange,  Northampton. 

Wells,  William,  Bedleaf,  Penshurst,  Kent. 

Western,  Thomas  Burch,  Felix  HaU,  Kdvedon,  Essex. 

WiusoN,  Henry,  Stowlangtoft  HaU,  Bury-St.'Edmunds,  SuffoUc. 

Wilson,  Professor,  Iver,  TJo^idge,  Bucks. 

WvNN,  Sir  Watkin  Williams,  Bart,  M.P.,  Bhuabon,  Denbiglishire. 

1.  HALL  DARE,  12,  Hanover  Square,  London,  W. 


ijaitoi       \  H.  Frere,  56,  Regent  Street,  Cambridge, 
^nnsuliing-Chermst^Dr,  Augustus  Voelceer,  101,  LeadenhaU  Street,  S.O. 

'iterinary-Inspector — James  Beart  Simonds,  BoyaJ  Veterinary  College,  N.W. 

onsulting  Engineer— 3 jm^s  Easton,  or  C.  E.  Amos,  Grove,  Southwxrk,  BJSL 
ieedsmen — Thomas  Gibbs  and  Co.,  Comer  of  Half  moon  Street,  PiooadiUy,  W. 
i*ublisher — John  Murray,  50,  Albemarle  Street,  W. 
ia^h^--  -T«P  ^ -^^T^^  Am)  WEffi^mBTEViliANK,  St.  James's  8jisar9  Btxinck^B.'Wm 
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HooDb  Hod.  Ifl^.-Goi.  A.  NBmc  Hobbs,  Wx.  Fisbbb. 

BaKXETT,  CBABLE8.  TOBS,  WiLLIAlC 
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StaKLUBT,  Sir  J.  v.,  Bt,  H.P.  Hosbtbb,  a  Wkeb. 

JOBBRONE,  Sr  J.  y.  B.,  Bi.,  ILP.  MlLWABD,  BiCaBLIBlX 
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Macdobald,  Sir  A.  E.,  Bt  Walus,  Owes. 

Cj^emieal  Committee. 

Cathcabt,  Earl.  Debt,  J.  D.,  M.P. 

Ykbbok,  Hon.  A.  H.  Holland,  Ed.,  M.P. 

Johbbtone,  Sir  J.  Y.  B.,  Bt.,  M.P.  Hobktss,  C.  Wren. 

Kerrison,  Sir  E.  C,  Bt.,  M.P.  Humbebston,  P.  S.,  MJP. 

If  ACDONALD,  Sir  A.  E.,  Bt.  Huxtable,  Yen.  Archdeacon. 

A€LAND,  T.  DTKE.  '  LaWES,  J.  B. 

Abkwriqht,  J.  H.  Thompson,  H.  S.,  M.P. 

Daubent,  Dr.  Welu,  William. 

'Feterinaru  Committee. 

Hood,  Hon.  Maj.-Gen.  A.  Nelson.  Hamond,  Anthony. 

Johnstone,  Sir  J.  Y.  B.,  Bt.,  M.P.  Hobbs,  Wm.  Fisher. 

Miles,  Sir  Wm.,  Bt,  M.P.  Pain,  Thos. 

Babker,  Thos.  Raymond.  Simonds,  Professor. 

Challoner,  Colonel.  Sfooner,  Professor. 

Dent,  J.  D.,  M.P.  Thompson,  H.  S.,  M.P. 

GiBBS,  B.  T.  ^randreth.  Wells,  William. 

dtoe&^^ri^ei^  Committee. 

Waibingham,  Lord.  Jonas,  Samuel. 

Hood,  Hon.  Maj.-Gen.  A.  Nelson.  Milward,  Richard.       • 

Babnett,  Charles.  Pain,  Thomas. 

Babthbopp,  Nathaniel  G.  Pope,  Edwabd. 

Clatden,  John.  Randell,  Chas. 
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Qmdge,  Joseph.  Smith,  Robert. 
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,  Wm.  Fisher.  Torr,  William. 

D,  Ed.,  M.P.  Turner,  Georqb. 

ir.  John.  Wallis,  Owen. 
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Standing  Committees  for  1864. 


Implement  Committee. 


Chesiiah,  Loi'd. 

dooD,  Hon.  Maj.-Gen.  A.  Ni:lson. 
Vernon,  Hon.  A.  H. 
Kerrison,  Sir  E.  C,  Bt.,  M.P. 
Macdonald,  Sir  A.  K.,  Bt. 
Miles,  Sii^M.,  Bt,  M.P. 
Amos,  C.  E. 
Arkwright,  J.  H. 
Barnett,  Charles. 
Cantrell,  Chas.  S. 
Challoner,  Colonel. 

EXALL,  WiLUAM. 


GiBBS,  B.  T.  Branduetii. 
Hamond,  Anthonv. 
HoBBS,  Wm:  Fisher.  ' 
Holland,  Ed.,  M.P. 
HosKTNS,  C.  Wren. 
Randell,  Charles. 
Shuttleworth,  Joseph. 
Thompson,  H.  S.,  M.P. 
ToRR,  William. 
Walus,  Owen. 
Wilson,  Professor. 


General  jSteiocaiftle  Committee. 


Everslet,  Yisoount,  Chainnan. 

Powis,  Earl  of. 

Chesham,  Lord. 

Portman,  Lord. 

Trxdbqar,  Lord. 

Hood,  Hon.  Maj.-Gen.  A.  Nelson. 

Liddell,  Hon.  H.  G.,  M.P. 

Vernon,  Hon.  A.  H. 

Headlam,  Rt.-Hon.  T.  E.,  M.P. 

Macdonald,  Sir  A.  K.,  Bart. 

Ridley,  Sir  Matthew  White,  Bart.,  M.P. 

WYnn,  Sir  Watkin  Wms.,  Bart.,  M.P. 

ARKWRIQHT,  J.  HUNGERFORD. 

Barnett,  Charles. 
Beaumont,  S.  A,,  M.P. 
Bramston,  T.  W.,  M.P. 
Cantrell,  Charles  S. 
Challoner,  Colonel. 


Dent,  J.  D.,  M.P. 
GiBBS,  B.  T.  Brandretii. 
HoBBS,  Wm.  FisuePv. 
Holland,  £.,  M.P. 
HosEYNS,  C.  Wren. 
Kingscote,  Col.,  M.P. 
Latcock,  Joseph. 
Milward,  Richard. 
Newcastle,  Mayor  of. 
Pain,  Thomas. 
Pope,  Edward. 
Ramsay,  G.  H. 
Randell,  Charles. 
Shuttleworth,  Joseph. 
Thompson,  H.  S.,  M.P. 
ToRR,  William. 
Wilson,  Jacob. 


•,♦  The  President,  Trustees,  and  Vice-Presidents  aie  Members  ex  officio 

Committees. 
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MEMORANDA. 

AoD&css  OP  Letters.— The  Society's  office  being  situated  in  the  postal  district 
designated  by  the  letter  W*  members,  in  their  correspondence  with  tiie 
Secretary,  are  requested  to  subjoin  that  letter  to  the  usual  address. 

General  Meeting  in  London,  May  23,  18^4,  at  Twelve  o'clock. 

MEniNG  at  Newcastle-upon-Tyne,  commencing  July  18,  1864. 

Genxeal  Meeting  in  London,  in  December,  1864. 

^loNTHLT  Council  (for  transaction  of  business),  at  12  o'clock  on  the  first  Wed- 
nesday in  every  month,  excepting  January,  September,  and  October:  open 
only  to  Members  of  Council  and  Governors  of  the  Society. 

Weekly  Council  (for  practical  communications),  at  12  o'clock  on  all  Wednesdays 
in  February,  March,  April,  May,  June,  July,  and  November,  excepting  the 
first  Wednesday  in  each  of  those  months,  and  during  adjournment :  open  to 
all  Members  of  the  Society,  who  are  particularly  invited  by  the  Council 
to  avail  themselves  of  this  privilege. 

Adjournments. — The  Council  adjourn  over  Passion  and  Easter  weeks,  when 
those  weeks  do  not  include  the  first  Wednesday  of  the  month  ;  from  the  first 
Wednesday  in  August  to  the  first  Wednesday  in  November;  and  from  the  first 
Wednesday  in  December  to  the  first  Wednesday  in  February. 

Diseases  of  Cattle,  Sheep,  and  Pigs. — Members  haVe  the  privilege  of  applying  to 
the  Veterinary  Committee  of  the  Society ;  and  of  sending  animals  to  the  Royal 
Veterinary  College,  on  the  same  terms  as  if  they  were  subscribers  to  the 
College.— (A  statement  of  these  privileges  will  be  found  in  the  present 
Appendix.) 

Chemical  Analysis. — The  privileges  of  Chemical  Analysis  enjoyed  by  Members 
of  the  Society  will  be  found  stated  in  the  Appendix  of  the  present  volume. 

Local  Cheques. — Members  are  particularly  requested  not  to  forward  Country 
Cheques  for  payment  in  London;  but  London  Cheques,  or  Post-oflScc 
Orders  on  Vere-street  (payable  to  XL  Hall  Dare),  in  lieu  of  them.  All 
Cheques  are  required  to  bear  upon  them  a  penny  draft  or  receipt  stamp, 
which  must  be  cancelled  in  each  case  by  the  initials  of  the  drawer.  They 
may  also  conveniently  transmit  their  Subscriptions  to  the  Society,  by  re- 
questing their  Country  Bankers  to  pay  (through  their  London  Agents)  the 
amount  at  the  Society's  Oflfice  (No.  12,  Hanover  Square,  London),  between 
the  hours  of  ten  and  four,  when  official  receipts,  signed  by  the  Secretary, 
will  be  given  for  such  payments. 

New  Members. — Every  candidate  for  admission  into  the  Society  must  be  pro- 
posed by  a  Member ;  the  proposer  to  specify  in  writing  the  full  name,  usnal 
place  of  residence,  and  post-town,  of  the  candidate,  either  at  a  Council  meet- 
ing, or  by  letter  addressed  to  the  Secretary. 

Packets  by  Post. — Packets  not  exceeding  two  feet  in  length,  width,  or  depth, 
consisting  of  written  or  printed  matter  (but  not  containing  letters  sealed  or 
open),  if  sent  without  envelopes,  or  enclosed  in  envelopes  open  at  each  end, 
may  be  forwarded  by  the  inland  post,  if  stamped,  at  the  following  rates: — 

For  a  packet  not  exceeding   4  ounces  (or  quarter  of  a  pound)  ...    1  pennj 
„  „  ^  8      „      (or  half  a  pound)        ....    2  pence. 

„     M    '  M   1<^   ,t   (or  one  pound) 4  „ 

.     „  „        2A      „      ^or  one  pound  and  a  half)  •  •  6  h 

„  ^  „        32      „      (or  two  pounds) 8     „ 

[And  so  on  In  the  proportion  of  8  ounces  for  each  additional  2d.] 


Members  may  obtain  on  application  to  the  Secretary  copies  of  an  Abstract  of  the  Charter 
and  ByeLawy,  of  a  Statement  of  the  General  Objects,  &c,  of  the  Society,  of  Chemical 
and  Veterinary  Privileges,  and  of  other  printed  papers  connected  with  q)ecial  depart- 
ments ol'  the  Society's  business. 
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GENERAL  MEETING. 

12,  Hakoveb  Squase,  Weskesday,  Decembeb  9,  1863. 


REPORT  OF  THE  COUNCIL. 

The  Council  have  to  report  that  since  the  last  General  Meeting 
317  members  have  been  elected,  while  2  Governors  and  33 
members  have  died,  and  22  members  have  been  removed  from 
the  list ;  so  that  the  Society  now  consists  of — 

79  Life  Governors,  ' 

87  Annual  Governors, 
1,308  Life  Members, 
3,952  Annual  Members, 

17  Honorary  Members, 

making  a  total  of  5,443  at  the  present  time ;  being  an  increase  of 
266  within  the  year. 

The  finances  of  the  Society  are  in  a  satisfactory  condition,  as 
is  shown  by  the  Balance-sheet  to  the  30th  of  June,  which  has 
been  already  published  in  the  '  Journal ;'  since  which  time  the 
Finance  Committee  have  reported  that  all  claims  against  the 
Society  submitted  to  them  up  to  their  last  meeting  had  been  dis- 
charged. The  funded  property  invested  in  the  names  of  the 
Trustees  remains  at  16,488/.  17^.  lOrf.  stock  in  the  New  Three 
per  Cents. 

The  collection  of  the  arrears  of  subscription  has  been  steadily 
progressing ;  the  amount  now  due,  inclusive  of  those  in  arrear 
for  the  present  year,  being  631/.;  and  the  Council  hope  that,  by 
an  early  payment  of  the  subscription,  the  members  will  enable 
them  to  frame  the  financial  arrangements  for  the  ensuing  year. 

The  period  of  holding  the  half-yearly  audits  having  been 
more  closely  approximated  to  the  termination  of  the  half-ydars, 


(    'ii    ) 

dto  Coaneil  are  thw  enaUed  to  inform  the  members,  in  eaek 
MMeenye  'Jonmel,'  as  to  the  latest  state  of  the  SocietT^e 
accoonts. 

The  Worcester  Meetings  notwithstanding  the  unfavonrable 
iraaCher  on  some  days  of  the  Show,  fully  satisfied  the  ezpecta- 
tioBS  of  the  Council.  The  authorities  of  the  city  and  the  Local 
Committee  contributed  greatly  to  promote  the  objects  of  the 
Society  on  the  occasion,  and  received  at  the  time  the  public 
thanks  of  the  members  at  the  General  Meeting  held  in  the 
Town  HalL 

The  Balance-sheet  of  the  Meeting,  which  is  now  laid  heSme 
the  members  and  will  be  published  in  the  February  ^  Joonaal,^' 
shows  that  the  system  of  distributing  the  forage  by  means  of 
tickets  furnished  to  exhibitors  has  proved  satisfactory,  and  has. 
tended  to  reduce  this  item  of  expense  in  the  Live  Stock 
Department,  -^ 

The  quadrennial  system  for  the  trial  of  implements,  which 
commenced  at  Warwick,  has  terminated  this  year  at  Worcestei^ 
and,  at  the  request  of  the  Council,  the  Implement  Committm 
have  given  the  subject  their  careful  considemtion.  The  Council 
have  adopted  the  recommendation  of  the  Committee,  that  the 
trials  should,  as  formerly,  be  ftriennial ;  such  special  prises  and 
medals  for  miscellaneous  improvements  being  also  offered  each 
year  as  the  Council  may  determine.  The  following  is  the 
schedule  of  arrangement : — 

Special  Prize  for  Steam -Cultivation. 

1864. — I.  Implements  and  MaChineby  fob  the  Dbainage,  Tillage, 
AND  Cultivation  op  Land.— Tile  and  brick  machines,  draining 
implements,  grubbers,  ploughs,  cultivators,  clod-crushers,  roliera, 
harrows. 

1865.— II.  Implements  and  Machinbby  fob  the  Cultivation  aito 
Habvestinq  of  Crops. — ^Drills  and  distributors,  horse-hoes,  mowing- 
machines,  reaping-machines,  haymaking-machines,  horse-rakes,  carts 
and  waggons. 

1866.— III. — Implements  and  Machinebt  fob  the  Fbepabation  of 
Crops  fob  Mabket  and  fob  Feeding  Stock.  —  Steam-engines, 
thrashing-machines,  dressing-machines,  mills  and  crushers,  chafif- 
cutters,  cake-breakers,  root-cutters  and  pulpers,  dairy  implements. 

In  order  to  consider  the  most  effectual  means  of  obviating  the 
pcactice  of  mifairly  clipping  sheep  for  exhibition  at  the  Society's 
eoiintry  meetings,  the  Council  appointed  a  Committee  to  take 


(    viii    ) 

this  subject  into  consideration,  and  have  approved  of  the  fol- 
lowing regulations,  which  they  trust  will  effectually  prevent  the 
recurrence  of  an  evil  so  generally  complained  of : — 

1.  That  sheep  exliibited  for  any  of  the  prizes  must  have  "been  really  and 

fairly  shorn  hare  after  the  1st  of  Ajml  in  the  year  of  the  exhibition ; 
and  that  the  date  of  such  shearing  form  part  of  the  certificate  of 
entry. 

2.  That  two  inspectors  be  appointed  by  the  Council,  to  examine  the  sheep 

on  their  admission  to  the  show-yanl,  with  instructions  to  report,  to 
the  Stewards  any  cases  in  which  the  sheep  have  not  been  really  and 
Jairly  shorn  hare. 

The  country  meeting  next  year  will  be  held  in  the  week  com- 
mencing Monday  the  18th  July,  and  the  authorities  at  New- 
castle-upon-Tyne are  making  great  exertions  to  place  the  land  for 
the  show-yard  and  trial-fields  in  a  course  of  due  preparation. 

The  Council  have  decided  on  the  prize-sheet  for  the  New- 
castle Meeting.  That  for  live  stock  will  amount  to  2820/.,  being 
an  increase  over  last  year  of  62 57. ;  and  for  implements  the 
amount  will  be  550/.,  being  an  increase  over  last  year  of  240/., 
making  a  total  increase  of  865/. 

The  above  will,  in, addition  to  the  usual  prizes,  include 
classes  for  Channel  Islands,  Ayrshire,  Scotch  Homed,  and  Polled 
Cattle,  Clydesdale  Horses,  CheviotsJ  and  Black-faced  Mountain 
Sheep. 

By  Order  of  the  Council, 

H.  Hall  Dare,    - 
Secretary. 
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ROYAL  AGRICULTUKAl 
Half-teably  Cash  Aooodr 


To  Balance  in  hand,  1st  July,  1863:— 

Bankers 

Secretary 


To  Deposit  withdrawn  fh>m  the  London  and  West-) 
minster  Bank       I 


To  Income,  viz. : — 

Dividends  on  Stock . 


Sabseriptions : — 
Governors*  Annual 
Members'  Life-Compositions 
Members'  Ai^finftl        ,,     ,, 


Journal : — 

Sales      

Advertisements    . 

Interest  on  Deposit « 

To  Worcester  Meeting   . 


£.      8.    d. 


90  0 
500  0 
690     1 


84     9  10 
38  18    0 


£.     9.    d. 

2,585     1  11 

18    9 


240    2    5 


1,220    1    0 


123    7  10 
19  le    7 


2,586  10  8 
2,000   0  0 


1,603   711 
6,190   3  I 


£12,380    I   • 


Balakce-ShkHi 


To  Capital:-           LABILITIES. 

Sumlus.  30th  June.  1863       ••      .. 

£.          8.    d. 

••     •• 

2,314  10  10 
1,603     7  10 

£.      a* 

20,230  11   1 

Less  Surplus  of  Expenditure  over  Income  during 
the  Half-year  to  31st  December,  1863,  viz  :— 

.     Expenditure 

Income      

To  Worcester  Meeting  :— 

Amount  at  debit  of  this  Account 

711     3    0 
1.176  15     1 

1,887  1$    1 

£18,342  17   0 

(Signed)  A.  N.  HOOD,  Chairman  of  Fimmee 

I  QUILTER,  BALL,  &  Co^  Aooomkmii. 


SOCIETY  OF  ENGLAND. 

IfiT  July  to  31st  December,  1863. 


XI 

Cb. 


1^  Ei^eaditiire :—  £.  5.  d. 
Xstmbtishment — 

OftcUJ  Salaries  and  Wages         ..  327  6  0 

Hooae  Expenses,  Rent,  Taxes,  &c.  376  8  8 

^     Journal  :- 

Printing         602  18  0 

Stilehing       72    7  9 

Delivery,  Advertising,  &c . .      ..  16315  0 

Prize  Essays        50    0  0 

Other  Contributions 89  15  0 

Editor's  Salary 250    0  0 

Chemical:  — 

ConsultiDg  Chemist's  Salary      

Veterinary : — 

Grant  to  Royal  Veterinary  College 

Postage  and  Carriage 

Advertisements       

Sondries 

Sobficription  returned  (paid  in  error) 

Dynamometer  and  Testing  Apparatus 

London  Show 

1B!y  Worcester  Meeting ..     •• 

Total  Payments       ..     .. 
By  Balance  in  hand : — 

Bankers 

Secretary 


£.    8.    d. 


703  14    8 


1,228  15    9 
150    0.0 


100  0  0 

U  2  4 

13  13  6 

20  4  7 

1  0  0 

73  0  0 

10  0  0 


443  12     6 
17   13     5 


£.    «.    d. 


2,314  10  10 
9,604     5     0 


11,918  15  10 


461     5  11 


£12,380     1     9 


31sT  December,  1863. 


ASSETS. 


By  Cash  in  hand        

By  New  3  per  cent.  Stock  1G,488Z.  17«.  \0d.  cost 

By  Books  and  Furniture,  Society's  House,  Hanover  Square 

Mem. — The  above  Assets  are  exclusive  of  the 
amount  recoverable  in  respect  of  Subscriptions 
in  arrear  31st  December,  1863,  which  at  that 
date  amounted  to  5741. 


£,      s,    d. 

461     5  11 

15,881  11     1 

2,000    0     0 


£18,342  17     0 


Examined,  audited,  and  found  correct,  this  10th  day  of  February,  1864. 

(Signed)     W.  COPELAND  ASTBURY. 
HENRY  CORBET. 
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XtlDc«stt(e-ttpon-®sne  ilfleetfnst  1864: 

IN  THE  WEEK  COMMENCING  MONDAY,  JULY  18. 


SCHEDULE  OF  PHIZES. 


L — ^Livb-Stock  Fbizes  offered  by  the  Society. 

(All  Ages  calculated  to  July  Ist,  1864). 


1 
2 
3 

4 

5 
6 

7 
8 


9 
10 
11 
12 

13 
14 

15 
16 


17 
18 
19 
liO 

21 


23 
24 


CATTLE, 

Shobt-Hobned. 

Bull,  above  three  and  not  exceeding  six  years  old 
Bull,  above  two  and  not  exceeding  three  years  old 
Bull,  above  one  and  not  exceeding  two  years  old 
Bull-Calf,  above  six  and  not  exceeding  twelve 

months  old 

Cow,  above  three  years  old 

Heifer,  in-milk  or  in-calf,  not  exceeding  three 

years  old 

Yearling  Heifer      

Heifer-Calf,  above  six  and  under  twelve  months  old 


Hereford.  • 

Bull,  above  three  and  not  exceeding  six  years  old 
Bull,  above  two  and  not  exceeding  three  years  old 
Bull,  above  one  and  not  exceeding  two  years  old 
Bull-Calf,  above  six  and  not  exceeding  twelve 

months  old ^ 

Cow,  above  three  years  old 

Heifer,  in-milk  or  in-calf,  not  exceeding  three 

years  old      

Yearling  Heifer 

Heifer-Calf,  above  six  and  under  twelve  months  old 


Devon. 

Bull,  above  three  and  not  exceieding  six  years  old 
Bull,  above  two  and  not  exceeding  three  years  old 
Bull,  above  one  and  not  exceeding  two  years  old 
Bull-Calf,  above  six  and  not  exceeding  tiyelve 

months  old 

Cow,  above  three  years  old 

Heifer,  in-milk  or  in-calf,  not  exceeding  three 

years  old 

Yearling  Heifer       

Heifer-Calf,  above  six  and  under  twelve  months  old 


£. 
25 
25 
25 

10 
20 

15 
15 
10 


25 
25 
25 

10 
20 

15 
15 
10 


25 
25 
25 

10 
20 

15 
15 
10 


IMh^ 


£. 
15 
15 
15 

5 
10 

10 

10 

5 


15 
15 
15 

5 
10 

10 

10 

5 


15 
15 
15 

5 
10 

10 
10 

5 


XIV 


Prizes  far  Live  Stock. 


Reference 
Mumber  In 
CertificatM. 


25 
26 
27 

28 


29 
30 
31 


32 
33 
34 
35 
36 


37 
38 
39 
40 
41 


42 
43 
44 
45 

/LP 


19 
JO 

31 


CATTLE— <!a»ewiM«?. 

Sussex. 

Bull,  above  one  and  not  exceeding  six  years  old  .. 

Cow,  above  three  years  old 

Heifer,  in-milk  or  in-calf,  not  exceeding  three 

years  old        

Yearling  Heifer 

Channel  Islands. 

Bull,  above  one  and  not  exceeding  six  years  old .. 

Cow,  above  three  years  old 

Heifer,  in-milk  or  in-calf  not  exceeding  three 
years  old .. 

Aybshisb. 


Bull,  calved  before  the  Ist  of  January,  1863 
Bull,  calved  aft6r  the  1st  of  January,  1863 .. 

Cow,  above  three  years  old 

Heifer,  calved  before  the  J.st  of  January,  1863 
Heifer^ calved  after  the  1st  of  January,  1863 

Scx)TCH  Polled  (except  Galloways). 

Bull,  calved  before  the  1st  of  January,  1863 
Bull,  calved  after  the  Ist  of  January,  4863 

Cow,  above  three  years  old 

Heifer,  calved  before  the  Ist  of  January,  1863 
Heifer  calved  after  the  1st  of  January,  1863 


Scotch  Horned. 

Bull,  calved  before  the  1st  of  January,  1863 
Bull,  calved  after  the  1st  of  January,  1863 

Cow,  above  three  years  old 

Heifer,  calved  before  the  Ist  of  January,  1863 
Heifer,  calved  after  the  1st  of  January,  1863 


Other  Established  Breeds. 

Not  including  the  Short-horn,  Hereford,  Devon, 
Sussex,  Cliannel  Islands,  Ayrshire,  Scotch 
Homed,  or  Polled  Breeds. 

Bull,  above  two  and  not  exceeding  six  years  old 
Bull,  above  one  and  not  exceeding  two  years  old 

Cow,  above  three  years  old 

Heifer,   in-milk  or  in-calf,  not  exceeding  three 

years  old        

Yearli"cr  Heifer       


10 
10 


10 
10 

10 


20 
20 
15 
10 
10 


20 
20 
15 
10 
10 


20 
20 
15 
10 
10 


10 
10 
10 

10 
10 


r 


Prixupr  Line  Sioek. 


>T7 


62 


58 


54 


55 


56 
67 


58 
59 
60 
61 


18 
M 


HOBSIS. 


For  the  Thobougb-Bbsd  S!nn>-HoBfli»  having 
nred  Maies  daring  the  seasoii  1864,  idikii,  in 
iSbe  opinion  of  the  Judges,  is  best  calookttd  to 
improve  andperpeiuaie  the«breed  of  the  fomd 
and  stoat  lliorongh-Bred  Hone  for  General 
StadParpoees      


HUKT£R. 

Stallion,  Thorough-Bred,  suitable  for  gettiitt 
Hunters,  whose  regular  charge  for  serving  half 
bred  Mares  during  the  season  1864  has  not 
exceeded  Five  Guineas      .. 

Brood  Mare,  with  foal  at  foot,  or  in-foal,  for 
breeding  Hunters        

"BjLCKjStKX* 

Bvood  Mare,  with  foal  at  foot,  or  in*foal,  for 
breeding  Hacknevsj      

Ponies. 

Stallion,  not  exceeding  14  hands 

Mare,  not  exceeding  14  hands       


AaBICULTUBAL  AND  DSAT  H0B8E8. 


Agricultural., 

Not  qualified  to  compete  as  Suffolk  or  Clydesdale, 

Stallion,  foaled  before  the  1st  of  January,  1862  .. 

Stallion,  foaled  in  the  year  1862 

Mare  and  Foal         

Two  years  old  Filly       

Dray. 

Stallion,  foaled  befoi«  the  Ist  of  January,  1862  .. 

Stallion,  foaled  in  the  year  1862 

Mare  and  foal 

Two  years  old  Filly       


Flnt 
Friit. 


100 


25 
15 


15 


16 
10 


15 
10 


10 


20 

10 

15 

10 

20 

10 

15 

10 

20 

10 

16 

10 

ao 

10 

15 

10 

XVi 


Prizeifor  Live  Stock. 


Reference 
Number  in 
Certificates. 

Class. 
66 
67 
68 
69 


70 
71 
72 
73 


74 
75 

76 


77 
78 
79 


80 
81 
82 


83 

84 
85 


80 
87 
88 


'ROUSES— cmtinued. 

Suffolk. 

Stallion,  foaled  before  the  1st  of  January,  1862 

Stallion,  foaled  in  the  year  1862     

Mare  and  Foal        

Two  yeara  old  Filly       t 

Clydesdale. 

Stallion,  foaled  before  the  Ist  of  January,  1862 

Stallion,  foaled  in  the  year  1862 

Mare  and  Foal        

Two  years  old  Filly       


SHEEP. 


Leicester. 


Shearling  Bam       

Bam  of  any  other  age 

Pen  of  Five  Shearling  Ewes,  of  the  same  flock 


COTSWOLD. 

Shearling  Bam 

Bam  of  any  other  age 

Pen  of  Five  Shearling  Ewes,  of  the  same  flock  .. 

Lincoln  and  other  Long-Woolled. 
Not  qualified  to  compete  cm  Leioestera  or  Cotswolds, 


Shearling  Bam       

Bam  of  any  other  age 

Pen  of  Five  Shearling  Ewes,  of  the  same  flock 


Oxfordshire  Down. 


Shearling  Bam        ..      ? 

Bam  of  any  other  age 

Pen  of  Five  Shearling  Ewes,  of  the  same  flock 


Southdown. 


Shearling  Bam        ..      ..      

Bam  of  any  other  age 

Pen  of  Five  Shearling  Ewes,  of  the  same  flock 


Fhrst 

SMnd 

Priie. 

Fite. 

£. 

£. 

20 

10 

15 

10 

20 

10 

15 

10 

20 
15 
20 
15 


20 
20 
15 


20 
20 
15 


20 
20 
15 


20 
20 
15 


20 
20 
15 


10 
10 
10 
10 


10 
10 
10 


10 
10 
10 


10 
10 
10 


10 
10 
10 


10 
10 
10 


90 
01 


94 


95 
96 
97 

98 

99 

100 


101 
102 
103 
104 
105 
106 
107 
108 
109 
110 

111 


112 


Frizes  far  Line  Stock. 


SSEEP—cfmtintud. 


Sheading  Batn       

Bamof  any  other  age 

Pen  of  Pive.  Shearling  Ewes,  of  the  same  flock  • 

HaMFSQ^BE  and  .0TH6B  ShORT-WoOLLEDw 

Not  qualified  to  compete  as  SotdkdoivM 
or  Shropahirea. 

Shearling  Bam        

Ram  of  any  other  age 

Pen  of  Five  Shearling  Ewes,  of  the  same  flock   . 


Mountain. — Ghe7iot9. 


Shearling  Bam        

Ram  of  any  other  age     ,  .. 

Pen  of  five  Shearling  Ewes,  of  the  same-flodc 


Blackfaced. 


Shearling  Bam       ..      ..      .^ 

Ram  of  aiiy  other  age 

Pen  of  Five  Shearling  Ewes,  of  the  same  flock 


PIGS. 


Boar  of  a  large  white  hreed    * 

Boar  of  a  small  white  breed 

Boar  of  a  small  black  breed 

Boar  of  the  Berkshire  breed 

Boar  of  a  breed  not  eligible  for  the  preceding  classes 

Breeding  Sow  of  a  large  white  br^ 

Breeding  Sow  of  a  small  white  breed 

Breeding  Sow  of  a  small  black  breed 

Breeding  Sow  of  the  Berkshire  breed 

Breeding  Sow  of  a  breed  not  eligible  for  the  pre- 
ceding classes       

Pen  of  three  Breeding  Sow-Pigs  of  a  large  white 
breed,  of  the  same  litter,  above  fonr  and  under 
eight  months  old 

Pen  of  three  Breeding  Sow-Pigs  of  a  small  white 
breed,  of  the  same  litter,  above 'four  and  nnder 
eight  months  old        ..      ..... 


20 
20 
15 


15 
15 
10 


15 
15 
10 


10 


XYU 


10 
10 
10 


10 

5 

10 

5 

10 

5 

10 

5 

10 

5 

10 

5 

10 

5 

10 

5 

10 

5 

10 

5 

10 

5 

10 

5 

TOL.xxy. 


xviu 


Prizes  for  Implements  and  Machinery. 


Reference 
Number  in 
Certificates. 

VlGS—coniinned. 

Pen  of  three  Breeding  Sow-Pigs  of  a  small  black 
breed,  of  the  same  litter,  above  four  and  under 
eight  months  old 

Pen  of  three  Breeding  Sow-Pigs  of  the  Berkshire 
breed,  of  the  same  litter,  above  four  and  under 
eight  months  old        

Pen  of  three  Breeding  Sow-Pigs  of  a  breed  not 
eligible  for  the  preceding  cljwses,  of  the  same 
litter,  above  four  and  imder  eight  months  old  .. 

1/  Ten  Animals  or  Pens  he  Exhibited  in  any  Class^ 
a  Silver  Medal  may  be  awarded  to  the  Third  best. 

First 
Priae. 

SMM4 

Mm, 

Class. 
113 

114 

115 

£. 

10 
10 
10 

5 
5 
5 

n. — ^Implement  and  Machinery  Prizes  offered  by  the 

Society. 

I.  Steam  CtiLTiVATiON.  £. 

The  best  application  of  Steam  Powet  for  the  cultivation  of  the 

soil Rrst  prize  100 

Ditto                         ditto                         ditto         Second  prize  60 

The  best   application   of   Steam    Power  adapted   for  small 

occupations First  prize  50 

Ditto                          ditto                          ditto          Second  prize  25 

For  the  Class  of  Ploughs  for  Steam  Power 30 

Ditto        Cultivators 30 

Ditto        Harrows , ..  20 

Ditto        Windlasses,  and  application  of  power  thereto        ..      ..  30 

Ditto        Anchors     20 

Ditto        Rope  Porters     15 

n.  Dbainaoe. 

For  the  Class  of  Tile  and  Brick  Machines 20 

For  the  best  Set  of  Draining  Tools      Silver  medal 

III.  Ploughs. 

For  the  Class  of  Wheel  Ploughs 30 

Ditto        Swing  Ploughs 30 

Ditto        Subsoil  Ploughs        10 

Ditto        Paring  Ploughs •..      ..  10 

IV.   CULTIVATOBS, 

For  the  Class  of  Cultivators 30 


Special  Prizes. 


XIX 


V.  Clodcbusheks.  £. 

FnrfteClaaBof  Clodcrushers      ,      20 

VI.   EOLLERS. 

For  the  Class  of  Rollers        10 

Vn.  Harbows. 
For  the  Class  of  Harrows 2a 

Vni.  Miscellaneous. 

Awards  to  Agricultural  articles,  and  essential  improvements  therein 

(10  silver  medals)' 


in.— SpeclaJi  Prizes  offered  bt  the  Local  Committee 
OF  Newcastle-upon-Tyne. 


Reference 
Number  In 
OerUficates. 


121 
122 
123 
124 


125 
126 
127 


CATTLE. 

Galloway. 

Bull,  calved  previous  to  the  Isf  of  January,  1863 
Bull,  calved  after  the  1st  of  January,  1863  . . 

Cow,  above  three  years  old 

Heifer,  calved  previous  to  the  1st  of  January,  1863 
Heifer,  calved  after  the  1st  of  January,  1863 


SHEEP. 


Border  Leicester. 

Shearling  Ram..      ..      

Ram  of  any  other  age      

Pen  of  Five  Shearling  Ewes,  of  the  same  flock     . . 
Pen  of  Five  Ewes,  of  any  other  age,  of  the  same  flock 

Ewes  exhibited  in  this  Class  must  have  reared  Lambs 
during  the  Spring  of  1864. 

Herdwick. 

Shearling  Ram 

Ram  of  any  other  age      

Pen  of  Five  Shearling  Ewes,  of  the  same  flock     .. 


First 

Second 

Prize. 

Priie. 

£. 

£. 

20 

10 

20 

10 

15 

6 

10 

5 

10 

5 

15 
15 
10 
10 


15 
15 

10 


c  2 


zx 


special  Prizes. 


Number  In 
Certificates. 

.^.;  Claaa. 
128 
129 
130 
131 
132 


133 
134 

135 

136 


137 
138 


139 
140 
141 
142 
143 
144 
145 
146 
147 
148 


149 
150 


HOBSES. 


Hunter — ^Mare  or  Gelding,  five  or  six  years  old  .. 
Hunter— Mare  or' Gelding,  four  years  old     .. 

Hunter — Colt  or  Filly,  three  years  old 

Roadster — Stallion  ..      ....      

Roadster — ^Marc  or  Gelding,  above  four  years  and 

not  exceeding  twelve-  years  old ;  and  also  not 

exceeding  15  hands ' 

Pony — Gelding,  of  any  age,  not  exceeding  14  hands 
Mountain  Mare  Pony,  of  any  age,  not  exceeding 

13^  hands,  with  foal  at  foot,  or  stinted    .. 
Pair  of  Mares  or  Geldings,  or  Mare  and  Gilding, 

for  agricultural  purposes 

Grelding  or  Filly,  three  ye&rs  old,  for  agricultural 

purposes      

Gelding,  two  years  old,  for  agricultural  purposes .. 
Gelding  or  Filly,  one  year  old,  for  agricultural 

purposes       


WOOL. 

(Five  Fleeces  each), 

Leicester 

Cotswold 

Lincoln  and  other  Long-woolled    . . 

Oxfordshire  Down 

Southdown       

Shropshire        

Hampshire  and  other  Short-woolled 

Cheviot 

Blackfaced        

Herdwick 


BUTTER. 

Firkin  Butter  (one  firkin  each)  .. 
Fresh  Butter  (6  lbs.,  in  single  pounds) 


£. 
20 
20 
10 
15 


10 
5 

10 

10 

10 
6 

10 


Conditions  relating  to  LivC'Stock.  xxi 


CONDITIONS  EELATING  TO  LIVE-STOCK- 


1.  No  bull  above  two  years  old  will  be  eligible  for  a  prize  unless  certified  to 
•iJave  served  not  less  than  three  different  cows  (or  heifers)  within  Hhe  three 
JDoaths  preceding  the  1st  of  June  in  the  year  of  the  Show. 

.  2.  No  cow  will  be  eligible  for  a  prize  unless  certified  to  have  had  a  live  calf, 
«»Hier  between  the  date  of  entry  and  that  of  the  Show,  or  within  the  twelve 
^Jitbs  preceding  the  date  of  the  Show. 

^Ko  heifer,  except  yearlings,  entered  as  in-calf,  will  be  eligible  for  a  prize 
^^^  she  is  certified  to  have  been  bulled  before  the  31st  of  March  in  the  year 
?|  Show,  nor  will  her  owner  afterwards  receive  the  prizo  until  he  shall  have 
rushed  the  Secretary  with  a  further  certificate  that  she  produced  a  live  calf 
^•ore  the  31st  of  January  in  the  subsequent  year. 

*•  All  foals  must  be  the  offspring  of  the  mare  along  with  which  they  are 
*^^bited  for  the  prize. 

^»  The  ewes  in  each  pen  must  be  of  the  same  flock. 

tr  ^*  Sheep  exhibited  for  any  of  the  prizes  (except  blackfaced  mountain  and 
^J^wick  sheep,  which  may  be  shown  in  the  wool)  must  have  been  really 
\^  fairly  shorn  bare  after  the  1st  of  April  in  the  year  of  the  Exhibition ;  and 
■  ^  date  of  such  shearing  must  form  part  of  the  Certificate  of  Entry.  Two 
^^Pectors  will  be  appointed  by  the  Council  to  examine  the  sheep  on  their 
^*^U!ssion  to  the  Show- Yard,  with  instructions  to  report  to  the  Stewards  any 
^^^^<^  in  which  the  sheep  have  not  been  really  and/airly  shorn  hare. 

*<*•  The  three  sow-pigs  in  each  pen  must  be  of  the  same  litter. 

B,  The  breeding  sows  in  Classes  106,  107, 108,  109,  and  110,  shall  be  certified 
■^  liave  had  a  litter  of  live  pigs  within  the  six  months  preceding  the  Show,  or 
'^  Vkj  in-pig  at  the  time  of  entry,  so  as  to  produce  a  litter  before  the  1st  of 
^ptember  following.  In  the  case  of  in-pig  sows,  the  prize  will  be  withheld 
\}^itil  the  Exhibitor  shall  have  furnished  the  Secretary  with  a  certificate  of 
^^iTowing,  as  above. 
,.  5).  Xo  sow,  if  above  eighteen  months  old,  that  has  not  produced  a  litter  of 

'^  pigs,  shall  be  eligible  to  compete  in  any  of  the  classes. 

ICL  The  Judges  of  pigs  will  be  instructed,  with  the  sanction  of  the  Stewards, 
^^  withhold  prizes  from  any  animals  which  shall  appear  to  them  to  have  been 
^*titered  in  a  wrong  class ;  and  to  affix  a  placard  of  disqualification  to  the  pens 
^^  those  animals. 

.  11.  All  pigs  exhibited  at  the  country  meetings  of  the  Society  shall  be  sub- 
^^ed  to  an  examination  of  their  mouths  by  the  Veterinary  Inspector  of  the 
T^^^^iety ;  and  sliould  the  state  of  dentition  in  any  pig  indicate  that  the  age  of 
1^^  animal  has  not  been  correctly  returned  in  the  Certificate  of  Entry,  the 
^^^ards  shall  have  jwwer  to  disqualify  such  pig,  and  shall  report  the  circum- 
^^Ce  to  the  Council  at  its  ensuing  monthly  meeting. 

.^^2.  If  a  litter  of  pigs  be  sent  with  a  breeding  sow,  the  young  pigs  must  be 
^®  produce  of  the  sow,  and  must  not  exceed  three  months  old. 

r^  ^3.  No  horse  shall  be  exhibited  without  a  certificate  from  a  Member  of  the 
T^^al  College  of  Veterinary  Surgeons,  as  to  the  state  of  the  animal  with  refer- 
^^^  to  hereditary  diseases,  particularly  those  of  the  respiratory  and  visual 


xxii  Conditions  relating  to  Machinery. 

organs ;  which  certificate  shall  accompany  the  Certificate  of  Entry ;  but  that 
the  above  shall  not  supersede  the  usual  examination  by  the  Society's  Veterinary 
Inspector. 

14.  A  form  of  certificate  will  be  sent  to  evciy  ExhiHtor  of  horses,  to  be 
filled  up  by  a  Member  of  the  Royal  College  of  Veterinary  Surgeons,  certifying 
to  the  soundness  of  every  horse  exhibited,  without  which  such  horse  shall  not 
be  admitted  into  the  Yard. 


RULES  OP  ADJUDICATION. 

1.  As  the  object  of  the  Society  in  giving  prizes  for  neat  cattle,  sheep,  and 
pigs,  is  to  promote  improvement  in  breeding  stock,  the  Judges  in  niaking  their 
awards  will  he  instructed  not  to  take  into  their  consideration  the  present  value 
to  the  butcher  of  animals  exhibited,  but  to  dedde  according  to  their  rolatiTe 
merits  for  the  purpose  of  breeding, 

2.  If,  in  the  opinion  of  the  Judges,  there  should  be  equality  of  merit,  they 
will  be  instructed  to  make  a  special  report  to  the  Council,  who  will  decide  on 
the  award. 

3.  The  Judges  will  be  instructed  to  withhold  any  prize  if  they  are  of  opinion 
that  there  is  not  sufficient  merit  in  any  of  the  stock  exhibited  for  such  prize 
to  justify  an  award ;  should,  however,  the  question  of  disqualifying  a  whole 
class  arise,  the  Judges  shall  consult  with  the  Stewards  ci  uie  yard,  and  their 
joint  decision  shall  be  final. 

4.  The  Judges  will  be  instructed  to  give  in  a  reserved  number  in  each  class 
of  live  stock ;  viz.,  which  animal  would,  in  their  opinion,  possess  sufficient 
merit  for  the  prize  in  case  the  animal  to  which  the  prize  is  awaided  should 
subsequently  become  disqualified. 

5.  In  the  classes  for  stallions,  mares,  and  fillies,  the  Judges  in  awarding  the 
prizes  will  be  instructed,  in  addition  to  symmetry,  to  take  activity  and 
strength  into  their  consideration. 

6.  The  Judges  will  be  instructed  to  deliver  to  the  Director  their  award, 
signed,  and  stating  the  numbers  to  which  the  prizes  are  adjudged,  before  they 
leave  the  yard. 


CONDITIONS  EELATING  TO  MACHINEBY, 


Steam-Engines. 

All  engines  must  be  fitted  with  a  steam-indicator,  in  addition  to  the  ordiniry 

spring-balance. 

Steam  Cultivation. 

1.  The  implements  for  steam  cultivation  will  be  tested  dynamomctrically, 
if  possible,  and  such  experiments  made  as  will  enable  the  Judges  to  ascertain 
the  relative  value  in  usefulness  of  each  implement. 

2.  The  steam  boiler  of  each  engine  must  be  provided  with  a  pipe  or  tube, 
the  thread  of  which  must  be  equal  to  the  "  half-inch  gas-pipe  thread,"  for  the 
purpose  of  attaching  a  forcing  pump ;  and  each  boiler  will  be  tested  to  any 


(ktlilikm  rdaiinff  to  Maekm^  xxiii 

I  tbe  exhibitor  thiiiks  fit ;  but  a  pressure  not  exceeding  one-half  the 
prefBOie  is  the  utmost  that  will  be  allowed  at  any  time  daring  the 
whola  time  tlie  deam  is  tip  for  the  Judges'  purposes. 

8.  Anj  eogine  wfaidi  is  entered  for  competition,  or  for  woiUng  in  the  yiud 
of  **  BMonfanry^i^moiipp,*  which,  from  defeot  in  eonstracti<m  or  ainr  other 
oniM^^intlwqiiBiQa  of  the  Judges  and  Oonsolting  Bngineer,  hmm  shall 
not  be  aiuowed  to  work  on  the  Sodety's  premises ;  and  further,  the  word  *  unso/e ' 
shall  be  attaohed  to  the  engine  during  the  remainder  of  the  exhibition.' 

4.  The  brick  and  tile  mschines  will  be  tested  by  a  dynamometer,  where 
pnoticable ;  and  machines  intended  to  be  worked  by  steam  power  must  be 
provided  with  jHX>per  riggers,  pulleys,  or  drums,  for  the  application  of  power  to 
tbe  madiines.  Those  machines  intended  to  be  worked  by  hand-power  must  be 
pnmded  with  a  poUey  not  less  than  4  inches  wide ;  and  such  pulley  or  rigger 
must  not  be  less  in  radius  than  the  radius  of  the  crank  whrah  is  sent  with 
the  machine,  and  by  idiioh  it  is  usually  woiked* 

-■  6.  Every  ExJiiHtor  of  jiipe-machines  will  be  enected  to  bring  a  dicL 
2|  indies  diaaietar,  with  the  ^'button"  or  "  triblet"  2  inches  diameter ;  and 
t^  machine  must  cut  the  j»pes  to  the  length  of  13}  inches :  also  other  dies^ 
wHb  triblets,  for  pipes  rarymg  from  1  to  4  inches  diameter,  or  for  larger  pipes, 
if  tbe  machine  is  capable  of  making  them. 

6.  The  ploughs  to  be  drawn  by  horses  will  be  tested  by  the  dynamometer, 
GBie  being  taken  that  the  state  of  the  limd,  the  depth  and  width  of  furrow,  be 
aa  nearly  equal  as  possiUe  in  each  set  oi  experim^ilBL 


%*  Forms  of  Certificato  for  entry,  as  well  as  Prise-Sheets  for  the  Newcastle 
Meeting,  containing  tiie  whole  of  the  conditions  and  regulations,  may  be 
obtained  at  the  Office  of  the  Society,  No.  12,  Hanover  Square,  London. 


DATES  OF  ENTRY. 


Ckbtificates  for  the  entry  of  Implements  for  the  Newcastle  Meeting  must 
be  •  forwarded  to  the  Secretary  of  the  Society,  No.  12,  Hanover  Square, 
London  (W.),  by  the  1st  of  May,  and  Certificates  for  the  entry  of  Live 
Stock  by  the  1st  of  June.  Certificates  received  after  those  respective  dates 
will  not  be  accepted,  but  returned  to  the  persons  by  whom  they  have  been 
sent> 

The  Prizes  of  the  Royal  Agricultural  Society  of  England,  and  all  Prizes 
odered  by  the  Newcastle  Local  Committee,  are  open  to  general  competition. 


xxiv  Prizes  at  Worcester  Meeting, 


The  following  is  the  distribution  of  the  Prizes  awarded  in  the 
Heifer  Classes  at  the  Worcester  Meeting,  the  Prizes  in 
which  were  reserved  till  Certificates  were  received  of  their 
having  respectively  produced  a  live-calf  before  the  31st 
January,  1864. 


Short-Horns. 

Lady  Pigot's  First  Prize  Heifer,  **  Eosedale,"  calved  a  dead  calf. 

EicHARD  Booth's  Second  Prize  Heifer,  "  Queen  of  the  May  2nd,'*  not  in  calf. 

Colonel  Towneley's    Silver    Medal  Heifer,   "  Roan  Knight's    Butteriay,* 

takes  First  Prize. 
Colonel  Towneley's  Reserved  Number  Heifer,  "  Royal  Butterfly's  Duchess," 

takes  Second  Prize. 


Messrs.  Heabman's   First  Prize  Heifer,  "  Battersea,"   slung   her   calf  in 
October  from  being  knocked  about  on  the  railway. 

The 'remainder  of  the  In-calf  Heifers  to  which  Prizes  were  awaided  at 
Worcester  have  produced  calves  in  accordance  with  the  conditious. 

H.  Hall  Dabb,  Secretary. 

Jmuary  Zlst^  1861 


(     "V     ) 


esisiansi  anil  lEtepottsc. 


AAVAKDS  FOR    1862. 

Class  I. 

Agriculture  of  Staffordshire,  Prize  not  awarded :  only  one  Essay 
sent  in. 

Class  II. 
The  Essays  in  this  Class  were  not  considered  worthy  of  the  Prize. 

Class  III. 

The  Prize  of  20/.  was  awarded  to  Mi*.  Robert  Valentine,  of 
Burcott,  ^Ving,  Leighton  Buzzard,  for  his  Essay  on  Steam  Power 
and  llirashing  Machines. 

Class  IV. 

The  Prize  of  10/.  was  awarded  to  Mr.  T.  BuwicK,  of  Bedford,  for 
his  Ehsay  on  Haymaking. 

Class  VI. 
In  this  Cla^s  there  was  no  competition. 

Class  VHI. 

The  Prize  of  10/.  was  awarded  to  Mr.  T.  BowiCK,  of  Bedford,  for 
his  Essay  on  the  Management  of  a  Home  Fann. 


VOL.  XXV. 


xxvi  Awards  for  Essays  and  Reports. 


AWAEDS  FOE  1863. 

Class  IL 

The  Prize  of  25Z.  was  awarded  to  Professor  Gamoee,  of  the  New 
Vetermary  College,  Jldinbuigh,  for  his  Ibsay  ou  BrBe*diiig  HunterB 
and  Eoadsters. 

Class  IIL 

The  Prize  of  25?.  was  awarded  to  Mr,  W.  J.  Moscrop,  of 
Kirkleatham,  Eedcar,  for  his  Essay  on  Steam  Cultiyation. 

Class  IV. 

The  Prize  of  25/.  was  awarded  to  Mr.  Charles  Belcheb,  of 
Little  Coxwell,  Faringdon,  for  his  Essay  on  Eeclaiming  Waste 
Lands. 

Class  V. 

The  Essays  in  this  Class  were  not  considered  worthy  of  the 
Prize. 

Class  Vm. 
No  Prize  awarded. 


PEIZES  OFFEEED  BY  THE  W0ECE8TEE  LOCAL 
COMMITTEE. 

I'ho  Prize  of  20Z.  was  awarded  to  Mr.  Clement  Cable,  of  Balling- 
.^,.    Tg^i      ?opo  for  his  Essay  on  the  Management  of  an  Orchard. 

"     •    ji  20Z.  was  awarded  to  Mr.  Clemest  Cadlg  for  his 
^.»^..     ,.     I.,   lifanufacture  and  Preservation  of  Cider  and  Perry. 

L'kv,  I'nzv    ^i  20Z.  was  awarded  to  Mr.  P.  Smith,  of  Wick,  Wor- 
.v"^ter,  for  his  Essay  on  the  Cultivation  of  Hops. 


(    xxvii    ) 


TfitE  Council  have  fixed  the  following  rates  of  Charge  for  Analyses  to 
be  made  by  the  Consulting  Chemist  for  the  hond-fide  use  of  Members 
of  tbe  Society;  who  (to  avoid  all  unnecessary  correspondence)  are 
particularly  requested,  when  applying  to  him,  to  mention  the  kind  of 
analysis  they  require,  aqd  to  quote  its  number  in  the  subjoined  schedule. 
Tbe  charge  for  analysis,  together  with  the  carriage  of  the  specimens, 
must  be  paid  to  him  by  members  at  the  time  of  their  application. 

No.  1. — An  opinion  of  the  genuineness  of  Peruvian  guano,  bone- 
dust,  or  oil-oake  (each  sample)       ..       5«. 

„  2. — ^An  analysis  of  guano ;  showing  the  proportion  of  moisture, 
organic  matter,  sand,  phosphate  of  lime,  alkaline  salts, 
and  ammonia        ..         ..  ..         ..  ..         ..     10s, 

„  3. — ^An  estimate  of  the  value  (relatively  to  the  average  of 
samples  in  the  market)  of  sulphate  and  muriate  of  am- 
monia, and  of  the  nitrates  of  potash  and  soda    ..  ..     105. 

„  4. — ^An  analysis  of  superphosphate  of  lime  for  soluble  phos- 
phates only  ..         .,         ..         ..         ..         ..     10«. 

„  5.— An  analysis  of  superphosphate  of  lime,  showing  the  pro- 
portions of  moisture,  organic  matter,  sand,  soluble  and 
insoluble  phosphates,  sulphate  of  lime,  and  ammonia  ..     £1, 

„  6, — An  analysis  (sufficient  for  the  determination  of  its  agricul- 
tural value)  of  any  ordinary  artificial  manure  ..         ..     £1. 

„  7. — Limestone ; — the  proportion  of  lime,  7s.  Gd. ;  the  propor- 
tion of  magnesia,  10s. ;  the  proportion  of  lime  and  mag- 
nesia ..  ..  ..  ..  ..  ..  ..     15s. 

„    8. — Limestone  or  marls,  including  carbonate,  phosphate,  and 

sulphate  of  lime,  and  magnesia  with  sand  and  clay      ..      £1, 

„    9. — Partial  analysis  of  a  soil,  including  dcJtemiinations  of  clay, 

sand,  organic  matter,  and  carbonate  of  lime       ,.  .,     £1. 

„  10. — Complete  analysis  of  a  soil  ..  ..  ..  ..  ..     £3. 

„  11. — An  analysis  of  oil-cake,  or  other  substance  used  for  feeding 
purjx)ses ;  showing  the  proportion  of  moisture,  oil, 
mineral  matter,  albuminous  matter,  and  woody  fibre ; 
as  well  as  of  starch,  gum,  and  sugar,  in  the  aggregate        £1. 

„  12. — Analysesof  any  vegetable  product  ..         ..  ..  ..     £1. 

„  13. — Analyses  of  animal  products,  refuse  substances  used  fur 

manure,  &c.  ..  ..  ..  ..        from  10s.  to  30s. 

„  14. — ^Determination  of  the  '*  hardness  "  of  a  sample  of  water 

before  and  after  boiling     ..  ..  ..  ..         ..     10s. 

„  15. — Analysis  of  water  of  land  drainage,  and  of  water  used  for 

irrigation    ..  ..  ..  ..  £2. 

„  16. — ^Determination  of  nitric  acid  in  a  sample  of  water  ..         .,     £1. 

N.B. — I7ie  above  Scale  of  Charges  is  not  aj/plicahle  to  the  case  of  j^ers&ns 
commercidlly  engaged  in  the  Manufacture  or  Sale  of  any  Substance  sent  for 
Analysis. 

The  Address  of  the  Consulting  Chemist  of  the  Society  is,  Dr.  Augustus 
VoKLCKER,  101,  Lcadenhall  Street,  London,  B.C.,  to  which  he  requests  that  all 
letters  and  parcels  (postage  and  carriage  paid)  should  be  directed. 
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I. — SeBIOUS  OB  EXTENBIVB  D18EASSS. 

No.  1.  Any  Member  of  the  Society  who  may  desire  professional  attendance 
and  special  advice  in  cases  of  serious  or  extensive  disease  among  his  cattle, 
sheep,  or  pigs,  and  will  address  a  letter  to  the  Secretary,  will,  by  return  of 
|X)st,  receive  a  reply  stating  whether  it  be  considered  necessary  that  Professor 
Simonds,  the  Society's  Veterinary  Inspector,  should  visit  the  place  where  the 
disease  prevails. 

No.  2.  The  remuneration  of  the  Inspector  will  be  21,  2s.  each  day  as  a 
professional  fee,  and  11,  Is.  each  day  for  personal  expenses ;  and  he  will  also 
be  allowed  to  charge  the  cost  of  travelling  to  and  from  the  locality  where  his 
services  may  have  been  required.  The  fees  will  be  paid  by  the  Society,  but 
the  travelling  expenses  will  be  a  charge  against  the  applicant.  This  charge 
may,  however,  be  reduced  or  remitted  altogether  at  the  discretion  of  the  Councu, 
on  such  step  being  recommended  to  them  by  the  Veterinary  Committee. 

No.  3.  The  Inspector,  on  his  return  from  visiting  the  diseased  stock,  will 
report  to  the  Committee,  in  writing,  the  results  of  fis  observations  and  pro- 
ceedings, which  Report  will  be  laid  before  the  Council. 

No.  4.  When  contingencies  arise  to  prevent  a  personal  discharge  of.  the 
duties  confided  to  the  Inspector,  he  may,  subject  to  the  approval  of  the  Com- 
mittee, name  some  competent  professional  person  to  act  in  his  stead,  who  ahall 
receive  the  same  rates  of  remuneration. 

II.-^Obdinaby  OB  Otheb  Cases  of  Disease. 

Members  may  obtain  the  attendance  of  the  Veterinary  Inspector  on  any 
case  of  disease  by  paying  the  cost  of  his  visit,  which  will  be  at  the  following 
rate,  viz.,  21.  2s.  per  diem,  and  travelling  expenses. 

III. — Consultations  without  visit. 

Personal  consultation  with  Veterinary  Inspector          ..          .,  5». 

Consultation  by  letter     ..          ..          ..          ..          ,.          ..  5s. 

Consultation  necessitating  the  writing  of  three  or  more  letters.  lOs. 

Post-mortem  examination,  and  report  thereon..         ..          ..  lOs. 

A  return  of  the  number  of  applications  during  each  half-year  being  required 
from  the  Veterinary  Inspector. 

rV. — Admission  op  Diseased  Animals  to  the  Yetsbinabt  ColIiSgb  ; 
Investigations,  Lectubes,  and  Bepobts. 

No.  1.  All  Members  of  the  Society  have  the  privilege  of  sending  cattle, 
sheep,  and  pigs  to  the  Infirmary  of  the  Royal  Veterinary  College,  onwe  same 
terms  as  if  they  were  Members  of  the  College  ;  viz.,  by  paying  for  the  keep 
and  treatment  of  cattle  10s.  Gd.  i)er  week  each  animal,  and  for  sheep  and 
pigs  **  a  small  proportionate  charge  to  be  fixed  by  the  Principal  according  to 
circumstances.'* 

No.  2.  The  College  has  also  imdertaken  to  investigate  such  particular  classes 
of  disease,  or  special  subjects  connected  with  the  application  of  the  Veterinary 
art  to  cattle,  sheep,  and  pigs,  as  may  be  directed  by  the  Council. 

No.  3.  In  addition  to  the  increased  number  of  lectures  now  given  by 
Professor  Simonds — the  Lecturer  on  Cattle  Pathology — to  the  pupus  in  tlu» 
Koyal  Veterinary  College,  he  will  also  deliver  such  lectures  before  the  Memben 
of  the  Society,  at  their  house  in  Hanover  Square,  as  the  Council  shall  decide. 

No.  4.  The  Koyal  Veterinary  College  will  from  time  to  time  fumiah  to 
the  Council  a  detailed  Report  of  the  cases  of  cattle,  sheep,  and  pigs  treated 
in  the  Infirmar}', 
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MEMORANDA. 

AoDBXss  OF  Letters. — The  Society's  office  being  situated  in  the  postal  district 
desiig^iiated  by  the  letter  W>  members,  in  their  correspondence  with  the 
Secretary,  are  requested  to  subjoin  that  letter  to  the  usual  address. 

GBKntAi.  Mbstino  in  tiondon,  in  December,  1864. 

GsMxaAi.  Mbetimo  in  London,  May  22, 1865,  at  Twelve  o'clock. 

Mkktimo  at  Plymouth,  in  1865. 

II0HTHI.T  Council  (for  transaction  of  business),  at  12  o'clock  on  the  first  Wed- 
nesday in  every  month,  excepting  January,  September,  and  October:  open 
only  to  Members  of  Council  and  Governors  of  the  Society. 

WsKKLT  Council  (for  practical  communications),  at  12  o'clock  on  all  Wednesdays 
in  February,  March,  April,  May,  June,  July,  and  November,  excepting  the  fint 
Wednesday  in  each  of  those  months,  and  during  adjournment :  open  to  all 
Members  of  the  Society,  who  are  particularly  invited  by  the  Council  to 
avail  themselves  of  this  privilege. 

ADJouaNXENTS.— The  Council  adjourn  over  Passion  and  Easter  weeks,  when 
thofle  weeks  do  not  include  the  first  Wednesday  of  the  month  ;  from  the  first 
Wednesday  in  August  to  the  first  Wednesday  in  November;  and  from  the  first 
Wednesday  in  December  to  the  first  Wednesday  in  February. 

DuBABES  of  Cattle,  Sheep,  and  Pigs. — Members  have  the  privilege  of  applying  to 
the  Veterinary  Committee  of  the  Society ;  and  of  sending  animals  to  the  Royal 
Veterinary  College,  on  the  same  terms  as  if  they  were  subscribers  to  the 
College.— (A  statement  of  these  privileges  will  be  found  in  the  present 
Appendix.) 

Chemical  Analysis. — The  privileges  of  Chemical  Analysis  enjoyed  by  Members 
of  the  Society  will  be  found  stated  in  the  Appendix  of  the  present  volume. 

Local  Cheques. — Members  are  particularly  requested  not  to  forward  Country 
Cheques  for  payment  in  London;  but  London  Cheques,  or  Post-office 
Orders  on  Vere-street  (payable  to  H.  Hall  Dare),  in  lieu  of  them.  All 
Cheques  are  required  to  bear  upon  them  a  penny  draft  or  receipt  stamp, 
which  must  be  cancelled  in  each  case  by  the  initials  of  the  drawer.  They 
may  also  conveniently  transmit  their  Subscriptions  to  the  Society,  by  re- 
questing their  Country  Bankers  to  pay  (through  their  London  Agents)  the 
amount  at  the  Society's  Office  (No.  12,  Hanover  Square,  London),  between 
the  hours  of  ten  and  four,  when  official  receipts,  signed  by  the  Secretary, 
will  be  given  for  such  payments. 

New  Members. — Every  candidate  for  admission  into  the  Society  must  be  pro- 
posed by  a  Member ;  the  proposer  to  specify  in  writing  the  full  name,  usual 
place  of  residence,  and  post-town,  of  the  candidate,  either  at  a  Council  meet- 
ing, or  by  letter  addressed  to  the  Secretary. 

Packets  by  Post. — Packets  not  exceeding  two  feet  in  length,  width,  or  depth, 
consisting  of  written  or  printed  matter  (but  not  containing  letters  sealed  or 
open),  if  sent  without  envelopes,  or  enclosed  in  envelopes  open  at  each  end, 
may  be  forwarded  by  the  inland  post,  if  stamped,  at  the  following  rates : — 
For  a  packet  not  excecdiug   4  ounces  Cor  quarter  of  a  pound)   ...     1  penny 
„  „  H         8      n      (or  half  a  pound;        ....    2  pence. 

„  „  „        16      „       (or  one  pound)      .....    4     „ 

.  „  „        24      „      ?or  one  pound  and  a  half)    •     •    6     „ 

„  .  ,.32      „       (or  two  pounds) 8     » 

[And  so  on  in  the  proportion  of  H  ounces  for  each  additional  2d.j 


%•  Slembersmay  obtain  on  application  to  the  Secretary  copies  of  an  Abstract  of  the  Charter 
and  Bve-Laws,  of  a  Statement  uf  the  General  Objects,  &c,  of  the  i^ociety.  of  Chemical 
and  Veterinary  Privileges,  and  of  otlier  printed  papers  couuectcd  with  special  depart- 
ments  of  the  Society's  business. 
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GENERAL  MEETING. 
12,  Hakovxb  Squabe,  Monday,  May  23,  1864. 


REPORT  OF  THE  COUNCIL. 

The  Council  have  the  gratification  of  announcing  that  since  fte 
last  General  Meeting  in  December,  His  Royal  Highnesi  the 
Prince  of  Wales  has  allowed  his  name  to  be  enrolled  in  the  Iv 
of  your  Governors. 

During  the  past  five  months  the  names  of  5  Govemon  •» 
136  members  have  been  removed  from  die  list  by  death  and 
retirement,  while  1  Governor  and  232  members  have  been 
elected  i  so  that  the  Society  now  consists  of-— 

78  Life  Governors, 

45  Annual  GovemorS| 
1,343  Life  Members, ' 
4,013  Annual  Members, 

17  Honorary  Members, 

making  a  total  of  5,496,  being  an  increase  of  53  names. 

The  Council  have  elected  Major-General  the  Hon.  Alexander 
Nelson  Hood  as  a  Vice-President,  in  the  room  of  Lord  Aik* 
burton,  deceased. 

The  half-yearly  statement  of  accounts  to  the  31st  Decemb^i 
1863,  has  been  examined  and  approved  by  the  auditors  atfl 
accountants  of  the  ISociety,  and  together  with  the  Balance-Shect 
for  the  whole  year  1863,  and  a  statement  of  the  Country  Meetiflf 
account  for  Worcester,  has  been  published  in  the  last  number  <» 
the  '  Journal/  The  funded  capital  stands  at  16,488/.  lis.  lOf 
in  the  New  Three  jier  Cents. ;  3000/.  has  been  placed  on  depo*^* 
at  interest  with  the  Society's  bankers,  and  the  current  csw 
balance  in  their  hands  on  the  1st  inst.  was  2836/.  6«.  6tL 
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Papers  have  been  read  at  the  Weekly  Meetings  by  Mr.  Lawes, 
on  **  Salt  used  as  a  Manure ;"  by  Mr.  Hughes,  on  "  The  Cultiva- 
ticm  and  Management  of  Clay  Farms ;"  by  Mr.  Holland,  M.P., 
oa  **  Agricultural  Education ;"  and  by  Professor  Voelcker,  on 
**  Nutrition  of  Plants  by  the 'Atmosphere.'* 

A   Committee  has  been  appointed  to  consider  the  measures 

wbicli  ought  to  be  taken  for  the  improvement  of  the  education  of 

those  who  depend  upon  the  cultivation  of  the  soil  for  their  sup- 

•  port,  this  being  declared  by  the  Charter  as  the  seventh  national 

object  to  be  prosecuted  by  the  Society. 

The  Lords  Commissioners  of  Her  Majesty's  Treasury  having 
applied  to  the  Society  for  assistance  in  carrying  out  their  design 
of  presenting  some  sheep  to  the  Viceroy  of  Egypt,  who  is  anxious 
to  improve  his  native  breeds  by  crossing,  a  selection  was  made 
under  the  direction  of  the  President ;  and  a  communication  has 
been  received  of  the  safe  arrival  of  the  sheep  at  Cairo. 

A  Special  Committee  having  been  appointed  to  consider  the 
question  of  the  dates  of  calving,  the  Council  have  approved  of 
dieir  recommendation,  that  any  alteration  in  the  date  of  calving 
would  be  inconvenient  and  thus  unadvisable. 

The  arrangements  for  the  Newcastle  Meeting,  to  be  held 
during  the  week  commencing  Monday  the  18th  July,  are  pro- 
<:eeding  satisfactorily.     The  show-yard  will  be  open  as  under : — 

s.     J. 

Monday 10    0 

Tuesday 2     6 

Wednesday       2     6 

Thursday 10 

Friday       10 

Tlie  Council  have  determined  that  the  Annual  Country  Meet- 
ing in  1865  shall  be  held  at  Plymouth. 

The  district  for  the  Country  Meeting  of  1866  will  include  the 
counties  of  Cambridgeshire,  Essex,  Hertfordshire,  Huntingdon- 
ihire,  Norfolk,  and  Suffolk. 

By  Order  of  the  Council, 

H.  Hall  Dare, 

Secretary. 
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ROYAL  AGRICULTUBAI 


Dr. 


Hat,f-yearly  Cash  Accom 


To  Balance  in  hand,  1st  January,  1864:  — 

Bankers 

Secretary 


To  Income,  viz.: — 
Dividends  on  Stock 


Subscriptions: —  .  .  . 

Governors'  Annual       380  0  0 

Members*  Life-Compositions      ..  390  0  0 

Members*  Annual 3291  7  0 


Journal : — 
Sales      .. 


To  Country  Meetings : — 

Worcester     7     5    0 

Newcastle-on-Tyne     3498    7    0 


£.     8.   d. 

443  12     6 

17  13     5 


240     2     5 


4061     7     0 
89  14    0 


4391     3    5 


3505  12    0 


£.     9.  t 
461    5  1 


789C  1! 


£8358 


Balance-Shi 


rr    n     '.  y  LIABILITIES. 

To  Capital : 

Surplus,  3 1  St  December,  1863         , 

Surplus  of  Income  over  the  Expenditure  during 

the  Half-year,  viz : — 

Income       439L     3     5 

Expenditure      1331     8    6 


'  n^B  Worcester  Meeting : — 

imount  at  debit  of  this  account 


«.    d. 


3059  14  11 
47  15    0 


£.        i 
18,342  1 


3,011  1 


£21,354  I 


CSigucd) 


W.  FISIIEK  HOBBS,  on  behalf  of  Finamca  Committ 


Y  OP  ENGLAND. 

[ajtuaby  to  30th  June,  1864. 

re:—  £.    #.    d. 

Salaries  and  Wages      ••      327    6    0 
Kpenses,  Bent,  Taxes,  &c      269    5    6 

uid  Advertising,  &c.    ..      107    7    0 

Its 3  KT    0 

Salary 250    0    0 

r  Investigations,  1864  ..      200    0    0 
ig  Chemist's  Salary     ..        75    0    0 

d  Carnage   ..     • 

lents     

■8  returned  (paid  in  error)       . .     . . 

teetings:— 

55    0    0 

on-Tyne 1141  16    7 

hand: — 

;h  London  and  Westminster  Bank     . . 

2817    3  11 

12  12    4 
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Or. 


£•    s.   d.         £.     «.    d. 


596  11    6 


361    4    0 


275  0 
8  19 
44  I 
13  13 
16  19 
15    1 


1331    8     6 


1196  16    7 


3000    0    0 
2829  16    3 


2528    5    I 


5829  16    3 


£8358    1     4 


,1864. 


ASSETS. 
nd 

£.     8,     d. 

2,829  16    3 

3,000    0    0 

15,881   11     1 

2,000    0     0 

£.      f .    d. 

•count  at  Bankers 

cent.  Stock,  16,488i.  17«.  lOrf.  cost  .. 
Furniture  in  Society's  House     ..      .. 

23,711     7    4 
3,356  10    5 

»  above  Assets  are  exclusive  of  the 
recoverable  in  respect  of  arrears  of 
tion  to  30th  June,  1864,  which  at 
5  amounted  to  737/. 

of  Newcastle  Meetmg        

•  •      •• 

£21,354  16  11 

led,  audited,  and  found  correct,  this  2nd  day  of  August,  1864. 

)  WILLIAM  COPELAND  ASTBUKT. 

1,  &  Co.,  Accountants, 
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SHOW   AT   NEWCASTLE-UPON-TYNE, 
JULY,  1864. 


STEWARDS  OF  THE  YARD. 


Stock. 
Richard  Milwabd. 
JoiiN  D.  Dent,  M.P. 
Ghables  Handell. 


ImpleflMiiti. 

WiLUAM  TORB. 

Eabl  Cathcabt. 

The  Hon.  A.  H.  Vebnon. 


Forage. 
Jacob  Wilson. 

Honorary  Director  of  the  Show. 
B.  T.  Bbanpbeth  Gibbq. 


STOCK    JUDGES. 


Short-horns. 
T.  Pabkinson, 
R.  J.  Wiley, 
Joseph  Robinson. 

Herefordi*  Beyonsi  and  Sussex. 
E.  L.  Franklin, 
H.  W.  Keaby,. 

E.  GOUGH. 

Channel  Islands,  iuid  other  Breeds. 
John  Hudson, 
William  Fisheb  Hobbs. 

FoUedi  Homedt  Ayrshire*  and 

Galloways. 
A.  Glennie, 

J.  MUBDOCK, 

W.  Fullerton. 
Thorongh-hreds  and  Hunters. 

J.  COOKSON, 

n.  Thubkall, 
C.  N.  Nainby. 

Hackneys  and  Ponies* 
C.  Bkdford, 
Ion.  G.  Lascelles. 

igricultoral  and  Drays. 
r.  Brooks, 

^^,  I50TUAM, 

'   TT  Bland. 

inffolks  and  Clydesdales. 
^   Crosse 


Leicesters  and  i'J«'*fti«if- 

J.  B.  Thompson, 
L.  BobmaN, 
T.  Gbeetham. 

Cheviots,  Border  Leieeettrti 
Paced,  and  Herdwieks. 

W.  Attchison, 
William  Smith, 
j.  bowstbad. 

Cotswolds. 
J.  H.  Bateman, 

R.  LOBD. 

Oxford  and  Hampshire  Downs, 

F.  BUDD, 

R.  J.  Nkwton, 
E.  Little. 

Shropshire. ' 

J.  Woods, 
J.  Pbice. 

Sonthdowns. 

J.  H.  FOOKES, 

J.  S.  Turner, 

J.  PURVES. 


Figs. 


J.  WOOLF, 

D.  Nesham, 
J.  Moon. 
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WOOL  JUDGES. 
T.  Clayton,  Jason  Gubney. 


BUTTER  JUDGES. 

T.  HUNNAH,  J.  MaBSHALL; 


Inspector  of  Shearing. 
S.  Dbucb. 

Yeterinary-Inspecton. 
Fbofbssob  SmoNDs,  Pbofessob  Yabnell. 

AsBistant — H,  L.  Hunt. 


IMPLEMENT  JUDGES. 


Steam-Cnltiyaton. 

D.  K.  Clark,  C.E., 
H-  B.  Caldwell, 
J.  Coleman, 

C.  S.  Read, 

F.  Shebbork,  Jun. 

Flongha. 
T.  DoDS, 

E.  WORTLEY, 

T.  P.  OUTHWAITE. 


Cnltiyaton,  Glud-0ni8hen»  Sollers.  and 
Harrows. 

John  Hickin, 
John  Thompson. 


Brick  and  Tile  Kacliinefl  and  Mis- 
cellaneooB. 


W.  TiNDALL, 

GiLBON  Martin. 


Consulting-Engineer. 
C.  E.  Amos. 


xl        Atcard  of  Live-Stock  Prizes  at  Newcastle-upon-Tyne. 
AWAED  OF  PRIZES. 


Note. — The  Judges  were  instructed  to  give  in  a  Beserved  Number  to 
one  animal  in  each  Class,  viz.,  the  animal  which  wotQd  in  their 
opinion  2)osscss  sufficient  merit  for  the  Prize,  in  case  an  aninial  to 
which  a  Prize  was  awarded  should  subsequently  become  disqualified. 

If  ten  animals  or  pens  were  exhibited  in  any  Class,  a  Silyer  Medal 
might  bo  awarded  to  the  Third  best. 


CATTLE. 

Short-hoi'ti  Bulls  and  Bull  Calves. 


Amos  Cruickshank,  Sittyton,  Whiterashes,  Aberdeenshire :  First  Pbize,  25/., 
for  "Forth,"  roan,  4  years  5  months  6  days-old;  bred  by  WUliam 
Stirling,  M.P.,  Keir,  Dumblane,  Perthshire;  sire,  "Florist'*  (16,064:); 
dam,  "  Anna  Kose ; "  sire  of  dam,  "  John  o'Groat "  (13,090). 

Viscount  Strathallan,  Stmthallan  Castle,  Auchterarder,  Perthshire : 
Second  I^ize,  161.,  for  "Fosco,"  white,  3  years  6  months  2  weeks 
2  days-old ;  bred  by  exhibitor;  sire,  "  Redgamitlet ;"  dam,  "  Frolic ; "  sire 
of  dam,  "  Bamaby  Rudge." 

David  Reynolds  Davies,  Merc  Old  Hall,  Knutsford,  Cheshire  :  Third  Prize, 
Silver  Medal,  for  "Ebor,'*  roan,  3  years  9  mouths-old;  bred  by  Mr. 
Barker,  Donnington  ;  sire,  "  Homer"  (14,714);  dam,  "Lady  Mayoress;'* 
sire  of  dam,  "  Voltigeur." 

JoyN  CiiARLEswoRTii,  Headfield,  Dcwsbury,  Yorkshire :  the  Reserved  Number^ 
to  *'  General  Murat "  (17,955),  roan,  4  years  2  months  3  weeks-old ;  bred 
by  exhibitor ;  sire, "  Prince  I'alleyrand  "  (16,705) ;  dam,  "  Village  Belle ; " 
sire  of  dam,  "Grand  Turk"  (12,968). 

William  Stirling,  M.P.,  Keir,  Dunblane,  Perthshire :  First  Prize,  25^.,  for 
"  Royal  Butterfly  11th  "  (20,719),  roan,  2  years  11  months  3  weeks  6 
days-old ;  bred  by  Colonel  Charles  Townelcy,  Towneley  Park,  Bumley, 
Lancashire ;  sire,  "  Royal  Butterfly"  (16,862) ;  dam,  " Pageant ;"  sire  of 
dam,  "  Count  Glo'ster  "  (12,650). 

Jonathan  Peel,  Knowlmerc  Manor,  Clitheroe:  Second  Prize,  15Z.,  for 
"  Abbot  of  Knowlniere,"  roan,  2  years  3  months  1  day-old ;  bred  by 
exhibitor;  sire,  "The  Monk"  (11,824);  dam,  " Princess  Maud ; "  sire 
of  dam,  "Prince  Arthur"  (13,497). 

Bichard  Eastwood,  Thorney  Holme,  Clitheroe,  Lancashire :  Thibd  Prize, 
Silver  Medal,  for  "  The  Hero,"  white,  2  years  1  month  3  weeks-old ;  bred 
by  exhibitor ;  sire,  "  Priam  **  (16,710)  ;  dam,  "  Heroine ; "  sire  of  dam, 
"Bridesman"  (2,403). 

.>oT>w,RT  Gell,  Grimston  Lodge,  York :  the  Beserved  Number,  to  "  Master 
ioldschmidt"  (20,305),  roan,  2  years  5  months  5  days-old;  bred  by 
xhibitor;  sire,  "The  Rajah''  (18665);  dam,  "Jenny  Lind;"  sire  of 
iam,  "Vanguard"  (10,994). 
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Thomas  Willis,  Minor  House,  Carperby,  Bodale,  Yorkshire :  First  Prize, 
2W.,  for  "  Baron  Crossley  "  (19,269),  roan,  1  year  11  months-old ;  bred  by 
exhibitor;  sire,  "Royal  Alfred"  (18,748)  ;  dam,  "Flower  Girl ;"  sire  of 
dam,  "Gipsy  King"  11,532). 

Abthub  James  Balfour,  Whittingbam,  Prestonkirk,  Haddingtonshire: 
Second  Prize,  25/.,  for  "  Prince  Loth,"  roan,  1  lyear  5  months  5  days- 
old;  bred  by  exhibitor;  sire,  "Great  Seal"  (19,905);  dam,  "Rose  of 
May  ; "  sire  of  dam,  "  Sir  James  the  Rose  "  (15,290). 

Richard  Booth,  Warlaby,  Northallerton,  Yorkshire:  Third  Prize,  Silver 
Medal,  for  "  Prince  of  Battersea,"  red  and  white,  1  year  9  months  3  weeks 
4  days-old,  bred  by  exhibitor ;  sire,  "  Prince  Arthur  "  (13,497)  ;  dam, 
•*  Queen  of  the  Ocean ; "  sire  of  dam,  "  Crown  Prince"  (10,087). 

Fbakcis  HAWKS^voRTH  Fawkes,  Famley  Hall,  Otley,  Yorkshire:  the  Be- 
served  Number^  to  "  Lord  Surrey,"  roan,  1  year  2  months  3  weeks  4  days- 
old  ;  bred  by  exhibitor :  sire,  "  Lord  Cobham  "  (20,164)  ;  dam,  "  She's 
coming  again ;  **  sire  of  dam,  "  Laudable"  (9282). 

Fbancis  Hawksworth  Fawkes  :  First  Prize,  lOZ.,  for  "  Marquis,"  red, 
9  months  1  week,  4  days-old ;  bred  by  exhibitor ;  sire,  "  Royal  Oak  ** 
(16,873)  ;  dam,  "  Marchioness  ; "  sire  of  dam,  "  Robinson  Ci-usoc " 
(13,610). 

Richard  Booth,  Warlaby,  Northallerton,  Yorkshire :  Second  Prize,  57.,  for 
"  British  Crown,"  roan,  9  months  3  weeks  3  days-old  ;  bred  by  exhibitor ; 
sire,  "Lord  of  the  Valley  "  (14,837) ;  dam,  "Bridal  Wreath;"  sire  of 
dam,  "  Crown  Prince"  (10,087). 

Robert  Harrett,  Kiikwhelpington,  Newcastle-on-Tyne :  Third  Prize, 
Silver  Medal,  for  "  1  alley  rand,"  ruaii,  (>  months  2  weeks  2  days-old  ;  bred 
by  exhibitor;  sire,  "Gipsy  rriiicc"  (17,1)65);  dam,  "Moss  Rose;"  sire 
of  dam,  "  Moss  Trooper  "  (13,.'}57). 

Lord  Braybrookk,  Audley  Knd,  SafTrou  Walden,  Essex:  the  Jicsei'ved 
Numl)ei\  to  "  Volunteer,"  white,  11  months  li  weeks  4  days-old  ;  bred  by 
exhibitor  ;  sire,  "  Knglishman  "  (10,701) ;  dam,  "  Lady  Augusta  Burdett  ;'* 
sire  of  dam,  "  Young  Duke  of  Cambridge"  (14,43o). 

Short-horn  Cows  and  Heifers, 

Sir  Matthkw  Wiiitk  IiIDLEy,  Bart.,  M.P.,  Blagdon,  Cramlington,  Northum- 
berland :  First  Prize,  20/.,  for  "  Evelina  4tli,"  dark  roan,  4  years  2 
months  3  days-old,  in-calf ;  bred  by  exhibitor  ;  sire,  "  Sir  Colin  "  (lG,Ooo) ; 
dam,  "  Evelina;"  sire  of  dam,  "  Lauderdale." 

James  Douolas,  Athelstaneford  Farm,  Drem,  Hiuldingtonshire :  Skcoxd 
Trize,  10/.,  for  '*  liady  of  Athelstai)e,",red  and  wliit^',  7  years  3  months 
3  weeks  5  davs-old,  in-milk  and  in-c;ilf;  bred  by  exhibitor;  sire, 
"Hymen"  (13,058);  dam,  "Plavful;"  sire  of  dam,  "  Fourth  Duke  of 
York"  (10,107). 

Richard  Strattox,  Walls  Court,  Stapleton,  Bristol :  Third  Prize,  Silver 
Medal,  for  *'  Luna,"  roan,  4  years  4  months  2  weeks-old,  in-milk  ;  bred 
by  exliibitor;  sire,  "The  Baronet*'  (17,088);  dam,  "Lena;'*  sire  of 
dam,  "  Hickory." 

James  Douglas,  Athelstaneford  Farm,  Drem,  Ifaddingtonshire,  the  lieaerved 
Number^  to  "  Queen  of  Athelstane,''  red,  4  years  2  months  li  days-old, 
in-milk  :  bred  by  exhibitor;  sire,  "Sir  James  the  Rose"  (15,200)  ;  dam, 
"  Playful ; "  sire  of  dam,  "  Fourth  Duke  of  York." 
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James  Douglas  :  First  Petzb,  15?.,  for  "  Pride  of  Athelatane,"  red  and 
wliitc,  2  years  11  months  3  weeks  4 days-old, in-milk ;  bred  by  exhibitor; 
sire,  '*  Sir  James  the  Rose  "  (15,290) ;  dam,  **  Lady  of  Athelstane ; "  sire 
of  dam,  "  Hymen  "  (13,058). 

William  Lambebt,  Elrington  Hall,  Haydon  Bridge,  Northumberland: 
Second  Prize,  lOZ.,  for  **  Queen  of  Beauty,'*  white,  2  years  2  months 

1  week  2  days-old,  in-calf ;  bred  by  exhibitor ;  sire,  "  Master  Annandale** 
(14,910)  ;  dam,  **  Garland  f  sire  of  dam,  "  Speculation  "  (8621). 

RicnARD  Stbatton:  Third  Prize,  Silver  Medal,  for  "  Diadem,"  rich  roan, 

2  years  5  montlis  2  weeks  3  davs-old,  in-calf;  bred  by  exbibitor;  sire, 
"Warwick"  (19,120);  dam,  "Lotus;"  sire  of  dam,  "  Buckingbam " 
(15700). 

Richard  P'astwood,  Thomey  Holme,  Clitheroe,  Lancashire:  the  lieaerved 
Numher,  to  **  Barmpton  Butterfly,**  rich  roan,  2  years  7  months  3  weeks 
2  days-old,  in-milk  ;  bred  by  Colonel  Towneley,  Towneley  Park,  Burnley; 
sire,  "  Royal  Butterfly  *'  (1(5,682);  dam,  "  Young  Barmpton  Rose;"  siro 
of  dam,  "  Richard  Ccour  de  Lion  **  (13,590). 

Georoe  Savh.e  Foi^ambe,  Osberton  Hall,  Worksop,  Notts :  First  Pbize, 
15/.,  for  "Gipscy  Queen,**  roan,  1  year  8  months  2  weeks-old ;  bred  by 
exhibitor  ;  sire,  "  Imperial  Windsor ;  **  dam,  "  Sibyl ; "  sire  of  dam, 
"  May  Duke.** 

A.  and  A.  Mitchell,  Alloa,  Clackmannanshire :  Second  Prize,  10?.,  for 
"  Blue  Belle,*'  roan,  1  year  4  months  3  weeks  6  days-old ;  bred  by  exhi- 
bitors ;  sire,  "  Knipiht  Errant**  (18,154);  dam,  "Barbelle;"  sire  of  dam, 
"Cardicran**  (12,556). 

Richard  Eastwood,  Thomey  Holme,  Whitewell,  Lancashire :  Thibd  Prize, 
Silver  Medal,  for  "  Royal  Butterfly's  Pageant,**  red  and  white,  1  year 
10  months  3  weeks  5  days-old,  in-calf;  bred  by  Colonel  Towneley, 
lowneley  Park,  Burnley;  sire,  "Royal  Butterfly"  (16,862);  dam, 
**  Pageant  ;**  sire  of  dam,  "Count  Glo'ster**  (12,050). 

Richard  Booth,  Warlahy,  Xorthallerton,  Yorkshire ;  the  Beserved  Number, 
to  '*  Liuly  Fragrant,**  roan,  1  year  4  months-old  ;  bred  by  exhibitor ;  sire, 
"Lord  of  the  Valley**  (14,837);  dam,  **Lady  Blithe;'*  sire  of  dam. 
"  Windsor  **  (14,013). 

Sir  Anthony  de  Rothschild,  Bart.,  Aston  Clinton,  Tring,  Buckinghamshire : 
Second  Prize,  10/.,  for  "  Isabella  Graceful,"  red  with  little  white,  10 
months  3  weeks  5  days-old;  bred  by  exhibitor;  sire,  " Fortunatns " 
(lil,773)  ;  dam,  "  Graceful;**  tire  of  dam,  "  Shrewsbury**  (20,801). 

Lord  Feversham,  Duncombe  Park,  Helmsley,  Yorkshire :  Second  Prize,  5Z., 
for  "  Princess,'*  roan,  9  months  5  days-old ;  bred  by  exhibitor ;  sire, 
"Vesuvius  ;**  dam,  "Lady  in  White  ;**  sire  of  dam,  "  Skyrocket.'* 

James  Douglas  :  Third  Prize,  Silver  Medal,  for  **  Princess  of  Athelstane," 
red,  11  months  3  weeks  4  days-old;  bred  by  exhibitor;  sire,  "Watch- 
man **  (17,210) ;  dam,  "  Queen  of  Athelstane ; "  sire  of  dam,  "  Sir  James 
the  Rust-'*  (15,290). 

^HOMAs  Edward   Pawlett,  Becston,  Sandy,  Bedfordshire:   the  Beserved 
Numher,  to  "  Fair  Belle,'*  white,  11  months  1  week  2  days-old ;  bred 
bv  exhibitor;  sire,  "Englishman"  (19,701);  dam,  "Daisy;"  sire  of 
nrr.   «  Merry  Lad  **  (14,947). 
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Hereford  Bulls  and  BuU  Calves. 

William  Taylob,  Showlo  Court,  Ledbury,  Herefordshire :  Pibst  Prize,  25Z., 
for  "  Tambarine "  (2254),  red,  white  face,  3  years  10  months  2  weeks- 
old  ;  bred  by  Lord  Bateman,  Shobdon  Court,  Leominster ;  sire,  "  Carlisle  " 
(928) ;  dam,  "  Little  Beauty  ;**  sire  of  dam,  "  Andrew  the  Second  *»  (612). 

John  Meredith,  The  Heldre,  Half-way  House,  Shrewsbury  :  Second  Prize, 
15/.,  for  "  Sunbeam  **  (2248),  red,  white  face  and  mane,  3  years  7  months, 
2  weeks  6  days-old ;  bred  by  T.  L.  Metre,  Cound  Harbour,  Shrewsbury ;  sire, 
"  Frankey  '*  (1243) ;  dam,  "  Kose ; "  sire  of  dam,  "  Cound  "  (1193). 

JoH5  Albert  Hollinqb,  How  Caple,  Boss,  Herefordshire :  the  Reserved 
NumheVy  to  "  Chieftain  the  Second  **  (1917),  red,  white  face,  3  years  11 
months  3  weeks-old  ;  bred  by  tho  late  James  Rea,  Monaughty,  Knighton  ; 
sire,  "  Wellington  '*  (1112) ;  dam,  "  Gertrude  ;  '*  sire  of  dam, "  Chieftain  " 
(930). 

Jown  Baldwin,  Luddington,  Stratford-on-Avon,  Warwickshire  :  First  Pbize 
25/.,  for  "  Battersea  "  ^1865),  red  and  white,  2  years  11  months  2  weeks 
1  day-old;  bred  by  Charles  Vevers,  Ivington  Park,  Leominster;  sire, 
"Com  Exchange"  (1935);  dam,  "Pigeon;"  sire  of  dam,  "Young  Sir 
Andrew"  (1471). 

Geobge  Pitt,  Chadnor  Court,  Dilwyn,  Leominster,  Herefordshire:  Second 
Prize,  15?.,  for  "  San  Jacinto,"  red  with  white  face,  2  years  10  months 

1  week  3  days-old ;  bred  by  exhibitor ;  sire, "  Hatfield  ; "  dam,  "  Duchess ; " 
sire  of  dam,  "  White  Nob." 

Jaheb  Marsh  Read,  Elkstone,  Cheltenham,  Gloucestershire :  the  Reserved 

Number^  to  "  Peremptorily,"  red  with  white  face,  2  years  5  months  3 

weeks  3  days-old  ;  bred   by  exhibitor ;   sire,  "  Caliban "  (1103) ;    dam, 

"  Beauty  ;"  sfre  of  dam,  "  Dodmoro"  (1217  a). 
Thomas  Duckham,  Baysham  Court,  Ross,  Herefordshire :  First  Prize,  25/., 

for  "  Commodore,"  red,  white  face,  1  year  10  months  3  weeks  2  days-old  ; 

bre<l  by  exhibitor  ;  sire,  "  Castor  "  (1900) ;  dam, "  Carlisle ; "  sire  of  dam, 

"  Altot  Edward*'  (859). 
Edmund  Wright,  Halstou  Hall,  Oswestry,  Salop:  Second  Prize,  15?!,  for 

"  Lion,"  red,  white  face,  1  year  11  months  3  weeks  4  days-old;  brwl  by 

exhibitor;   sire,  "Magnet  2nd"  (989);  dam,  "Lioness;"  sire  of  dam, 

"Carlisle"  (923). 
William    Taylor,    Sliowle    Court,   T/^burj^   Herefordshire:   the  Reserved 

Kumherj  for  "  Tambarine  the  Second,"  red,  white  face,  1  year  5  months 

2  weeks-old;    bred    bv   exhibitor;    sire,   "Tambarine"  (2254);   dam, 
"  Dewsall ; "  sire  of  dam,  "  Hereford  "  (968). 

Edmund  Wright,  Halston  Hall,  Oswestry,  Salop :  First  Prize  10?.,  for 
"  Sir  John,"  red,  white  Aice,  9  months  1  week  5  days-old  ;  bred  by  exhi- 
bitor; sire,  "Silver  Horn"  (2213);  dam,  "Sweetmeat;"  sire  of  dam, 
"Magnet  2nd"  (989). 

Thomas  Skinnku  Bradstock,  Cobrey  Park,  Ross,  Herefordshire :  Second 
Prize,  5/.,  for  his  red,  white  face  and  mane,  10  months  1  week  1  day- 
old ;  bred  by  exhibitor ;  sire,  "Young  Rambler;"  dam,  "Maria;"  siVc 
of  dam,  "  Berwick.'* 

Hereford  Cows  and  Heifers, 

Louisa  Woodgate  Rea,  Westonbury,  Pembridcje,  Leominster,  Herefordshire  : 
First  Prize,  20/.,  for  "  Spangle  the  2nd,"  red,  white  face,  4  years  9 
months  2  weeks  1  day-old,  in-milk ;  bred  by  tho  late  Mr.  James  Rea, 
Monaughty,  Knighton ;  sire,  "  Wellington ; "  dam,  "  Spangle." 
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Louisa  Woodoatb  Rba,  Westonbury :  Secokd  Prize,  101,,  for  "  Kate  the 
'ind,**  red,  white  face,  5  years  8  months  4  weeks  1  day-old,  in-milk ;  bred 
by  the  late  Mr.  Thomas  Kea,  Westonbury;  sire,  ''Sir  Benjamin;"  dam, 

"Kate." 

Geobge  Pitt,  Chadnor  Court,  Dilwyn,  Leominster  :  the  Reserved  Number^  to 
"  Sunshine,"  light  red,  3  years  6  months  2  weeks  2  days-old,  in-milk  and 
in-calf;  bred  by  exhibitor;  sire,  "Luck's  All;"  dam,  '* Handsome;" 
sire  of  dam,  **  Plunder.'* 

John  Baldwin,  Luddington,  Stratford-on-Avon,  Warwickshire :  Fibst  Pbdss, 
15/.,  for  "  Duchess  of  l^ford  2nd,"  red  and  white,  2  years  9  months 
1  week-old,  in-calf ;  bred  by  Thomas  Roberts,  Ivington  Bury,  Leominster, 
Ilerefordsliire ;  sire,  "  Sir  Thomas  "  (2228) ;  dam,  "  Duchess  of  Bedford ;" 
sire  of  dam,  "  Arthur  Napoleon  "  (910). 

James  Taylor,  Stretford  Court,  Leominster:  Second  Prize,  10?.,  for, 
"  Dainty  9th,"  red,  mottle  face,  2  years  11  months  2  weeks  3  days-old, 
in-calf;  bred  by  exhibitor;  sire,  "Croft"  (937);  dam,  "Dainty  5th; " 
sire  of  dam,  «  St.  Oswall "  (1378). 

James  Marsh  Read,  Elkstone,  Cheltenham,  Gloucestershire:  the  JRe$erved 
NumheVy  for  "  Miss  Southam,"  red,  white  face,  2  years  10  months  3  weeks 

3  days-old,  in-calf;  bred  by  exhibitor;  sire,  "Caliban"  (1163);  dam, 
"  Cherry  7th  ; "  sire  of  dam,  "  Hotspur"  (856). 

John  Baldwin,  Luddington,  Stratford-on-Avon,  Warwickshire :  First  Prize, 
15/.,  for  "Miss  Hastings  2nd,"  red  and  white,  1  year  11  months  2  weeks 

4  days-old ;  bred  by  Thomas  Roberts,  Ivington  Bury,  Leominster,  Here- 
fordshire ;  sire,  "  Sir  Thomas  '*  (2228) ;  dam,  **  Lady  Hastings ;  *•  sire  of 
dam,  *'  Master  Butterfly  *'  (1313). 

Major-General  the  Hon.  A.  N.  Hood,  Cumberland  Lodge,  Windsor,  Berk- 
shire :  Second  Prize,  lOZ.,  for  "  Crown  Princess,"  red  and  white,  1  year 

9  months  4  weeks-old ;  bred  by  the  exhibitor ;  sire,  "  Ajax "  (1843) ; 
dam,  "  Juno  ; "  sire  of  dam,  "  Brecon  "  (918). 

John  Monkhouse,  The  Stow,  Hereford  :  the  Reserved  Number,  to  "  Isabel," 
red,  white  face,  1  year  4  months  3  days-old;  bred  by  exhibitor;  sire, 
"  Chieftain  ; "  dam,  "  Violet ; "  sire  of  dam,  "  Madoc." 

John  Monkhouse  :  First  Prize,  10?.,  for  "  Fairy  Queen,"  red,  white  face, 

10  months  2  days  old;  bred  by  exhibitor;  sire,  "Chieftain;*  dam, 
"  Fairy  ;  **  sire  of  dam,  "  Formidable." 

Andrew  Rouse  Boughton  Knight,  Downton  Castle,  Ludlow,  Herefordshire : 
Second  Prize,  5/.,  for  "  Grcyling,*'  grey,  8  months  2  weeks  1  day-old ; 
bred  by  exhibitor ;  sire,  "  Lord  Grey**  (2085);  dam,  "Snowdrop;**  sire 
dam,  "Orlctou"(001). 


'  CJ53). 

Devon  Bulh  and  BvM  Calves, 

Walter  Farthing,  Stowey  Court,  Bridgewater,  Somersetshire :  Fibst  Prize, 
25/.,  for  "  Viscount,"  red,  4  years  7  months  2  weeks-old ;  bred  by  «Si- 
bitor ;  sire,  "  Sir  Peregrine ; "  dam,  "  Molly ;"  sire  of  dam,  "  William  ** 
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James  Mbbson,  Brinswortby,  North  Molton,  Devonshire :  Second  Prize,  15Z., 
for  "  Young  Salisbury  '*  (761),  red,  4  years  5  months  3  days-old;  bred  by 
exhibitor;  sire,  "Napoleon''  (4G4);  dam,  "Duchess"  (1296);  sire  of 
dam, "  Uncle  Tom.** 

John  Azabiah  Smith,  Bradford  Peverill,  Dorchester,  Dorsetshire :  First 
Pbizr,  25Z.,  for  "  Consitutiou,"  red,  2  years  3  months  4  weeks  1  dayK)ld; 
bred  by  exhibitor;  sire,  "Exchange"  (627);  dam,  "Eachel"  (2307); 
sire  of  dam;  "  Palmerston  '*  (476). 

Majob-Genebal  the  Hon.  A.  Nelson  Hood,  Cumberland  Lodge,  Windsor, 
Berkshire :  Second  Prize,  15?.,  for  "  Prince  Alfred,"  2  years  10  months  4 
weeks-old ;  bred  by  H.  R.  H.  the  Prince  Consort,  of  Windsor  Castle ;  sire 
«  Colonel "  (387) ;  dam,  "  Fancy  "  (703)  ;  sire  of  dam,  "  \Villiam." 

Walteb  Farthing,  Stowey  Court,  Bridgewater,  Somersetshire :  the  licserved 
Number,  to  "  Stowey,"  red,  2  years  4  months  3  weeks-old ;  bred  by  J. 
K.  Farthing,  of  Curryixx)!,  Bridgewater,  Somersetshire ;  sire,  "  Sir 
Alexander  ;"  dam,  "  Dairymaid ;"  sire  of  dam,  "  Baronet." 

Walteb  Farthing  :  First  Prize,  25?.,  for  "  Marquis,"  red,  1  year  6  months- 
old;  bred  by  exhibitor;  sire,  "Sir  Peregrine;"  dam,.  "Molly;**  sire  of 
dam, "  William." 

Walter  Farthing  :  Second  Prize,  15?..  for  "  Saint  Andries,"  red,  1  year 
8  months  4  days-old ;  bred  by  Sir  A.  A.  Hood,  Bart.,  M.P.,  of  Saint 
Andries,  Bridgewater;  sire,  "  JPerfcction." 

George  Turner,  Beacon  Downes,  Exeter,  Devonshire :  the  Beserved  Number^ 
to  "  Van  de  Weyer,"  red,  1  year  6  months  2  weeks  4  days-old ;  bred 
by  exhibitor;  sire,  "Champion;"  dam,  "Vaudinc;"  sire  of  dam, 
"  Palmerston.'* 

George  Turner:  First  Prize,  10?.,  for  "Frederick  2n(l,"  red,  7  months 
3  weeks-old ;  bred  by  exhibitor ;  sire,  "  The  Liberal ;  **  dam, "  Frederica ;  ** 
sire  of  dam,  "  Prince  Frederick." 

Devon  Cows  atid  Heifers. 

John  Azariah  Smith,  Bradford  Peverill,  Dorchester,  Dorsetshire :  First 
Prize,  20/.,  for  "  Young  Hebo,"  red,  4  years  9  months  3  A\eeks  2  days- 
old,  iu-milk  ;  bred  bv  Lord  Portman,  of  Bryanston,  Blandford,  Dorset- 
shire;  sire,  Davev*s'"Kapoleon  3rd  "(464);  dam,  "  Hebe  "  (220) ;  sire 
of  dam,  "Baronet"  (G). 

Walter  Farthing,  Stowey  Court,  Bridgewater,  Somersetshire :  Second  Prize, 
10/.,  for  "  Cheerful,"  red,  8  years  1  month  1  week-old,  in-milk ;  bred  by 
Mr.  Norrish,  of  Shoebrooke,  Crediton,  Devonshire. 

John  Azariah  Smith  :  the  Rcsirved  Number y  to  "  Young  Gold  Cup,"  red,  4 
years  8  months  4  weeks  1  day-old,  in-milk ;  bred  by  Lord  Portman,  of 
Brvanston,  Blandford,  Dorsetshire ;  sire,  "  Palmerston "  (470) ;  dam, 
"  Gold  Cup." 

Wat.ter  Farthinc;,  Stowey  Court,  Bridgewater,  Somersetshire  :  First  Prize, 
1.')/.,  for  **  Nelly,"  red,  2  years  2  months  1  week-old  ;  bred  by  exhibitor; 
sire,  "  Sir  Peregrine  ;"  dam,  "  Xancy  ;"  sire  of  dam,  "  Duke." 

Chables  Hambro,  Milton  Abbey,  Blandford,  Dorsetshire  :  Second  Prize,  10/., 
for  "  Miss  Portman,"  red,  2  years  8  months  1  week-old,  in  calf ;  bred  by 
Lord  Portman,  Bryanston,  Blandford,  Dorsetshire ;  sire,  "  Royal  George  ;** 
dam, "  Milkmaid  ;"  sire  of  dam,  "  Koyal  George." 
VOL.  XXV.  / 
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Major-General  the  Hok.  A.  Nelson  Hood,  Cumberland  Lodge,  Windsor, 
Berkshire :  First  Prize,  15?.,  for  "  Rose  of  Denmark,"  red,  1  year  11 
months-old  ;  bred  by  exhibitor ;  sire,  "  Colonel"  (387) ;  dam,  "  Fancy" 
(703) ;  sire  of  dam,  "  William." 

George  Turner,  Beacon  Do^\Ties,  Exeter,  Devon :  Second  Prize,  10?.,  for 
"  Lady  Audley,"  red,  1  year  9  months  3  weeks-old ;  bred  by  exhibitor ; 
sire,   "The  Little  Known ;"  dam,  "Fanny  Fern;"  sire  of  dam,  "  West 

Australian." 

Major-Gexeral  the  Hon.  A.  Nelson  Hood:  the  JReserved  Number^  to 
**  Princess  Louise,*'  red,  1  year  7  months  4  weeks-old ;  bred  by  exhibitor ; 
sire, "  Saracen  "  (520a) ;  dam,  "  Sweetbriar  "  (1665) ;  sire  of  dam,  "  Zou- 
ave '*  (556). 

Walter  Farthing,  Stowey  Court,  Bridgewater,  Somersetshire :  First  Prize, 
10?.,  for  rc(L  8  months  1  week  3  days-old;  bred  by  exhibitor;  sire, 
"  Viscount;"  dam,  "  Julia ;"  sire  of  dam,  **  Lord  Quantock." 

Sussex  Bulls. 

George  Jenner,  Parsonage  House,  Udimore,  Rye,  Sussex :  PmsT  Prux,  10?., 
for  "  The  Earl "  (96),  red,  3  years  5  months-old ;  bred  by  Messrs.  Heas- 
man,  Angmering,  Arundel,  Sussex;  sire,  "Marquis"  (16);  dam, 
"Countess  "(30). 

William  ^Iarshall,  Bolney  Place,  Cuckfield,  Sussex :  Second  Prize,  W.,  for 
"  Marmaduke,"  red,  imder  6  years-old ;  bred  by  E.  Cane,  Esq.,  Berwick 
Court,  Lewes,  Sussex ;  sire,  "  Unicom ;"  dam,  "  Brandy ;"  aire  of  dam, 
•*  Gorringe." 

Sussex  Cows  and  Heifers, 

George  Jenner,  Parsonage  House,  Udimore,  Rye,  Sussex :  First  Pbixe,  10?., 
for  "Mayflower"  (35b),  red,  7  years  4  months-old,  in-milk  and  in-calf ; 
bred  by  exhibitor ;  sire,  "  Stonham  Bull ;"    dam,  "Longford  Cow." 

William  Marshall,  Manor  House,  Bolney,  Cuckfield,  Sussex :  Second  Prize, 
0^.,  for  **  Frost,"  red,  6  years,  6  months  3  weeks  3  days-old,  in-milk; 
bred  by  exhibitor  ;  sire,  "  Sultan ;"  dam,  "  Fill-pail." 

George  Jenner  :  the  Beserved  Number,  for  "  Bishop "  (635),  red,  4  years 
5  months-old,  in-milk  and  in-calf ;  bred  by  exhibitor ;  sire,  "  Challen- 
ger "  (33);  dam,  "  Bishop  Cow ;"  sire  of  dam,  "  Knell  Bull." 

William  Marshall,  Manor  House,  Bolney,  Cuckfield,  Sussex :  First  Prise, 
lOZ.,  for  "  Helen,"  red,  2  years  8  months  1  week-old,  in-calf;  bred  by 
exhibitor ;  sire,  "  Havelock ;"  dam,  "  Hester ;"  sire  of  dam,  "  Chichester.* 

George  Jenner,  Parsonage  House,  Udimore,  Rye,  Sussex :  Second  Prizs, 
5?.,  for  "  Maj-flower  Twin  Ko.  1,"  red,  2  years  4  months  1  week  3  days- 
old,  in-calf ;  bred  by  exhibitor;  sire,  " Challenger "  (33) ;  dam,  ** May- 
flower '*  (350) ;  sire  of  dam,  "  Stonham  Bull." 

William  Marshall  :  the  Beserved  NumheTy  to  his  red,  2  years  8  months-old, 
in-calf;  bred  by  exhibitor;  sire,  "Havelock;"  dam,  "Fill-pail;**  sirec^ 
dam,  "Chichester." 

George  Jenner,  Parsonage  House,  Udimore,  Rye,  Sussex,  First  Prizk,  10?., 
for  "  Selmes  Heifer,"  red,  1  year,  5  months  2  weeks  3  day8-<dd  ;  bred  by 
exhibitor ;  sire,  "Challenger"  (33) ;  dam,  **  Selmes  Cow  ;**  nre  of  dam. 
"Stonham  Bull." 
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QsoBGB  Jennkb  :  Second  Pbizk,  5/.,  for  "  Princess,"  red,  1  'year  3  months- 
old;  bred  by  exhibitor;  sire,  ** Challenger "  (33) ;  dam,  "Prmcess;" 
sire  of  dam,  "  Stonham  BulL** 

William  Marshall,  Manor  House,  Bolney,  Cuckfield,  Sussex :  the  Beserved 
Number^  to  his  red,  1  year  7  months  2  weeks  3  days-old;  bred  by  ex* 
hibitOT;  sire,  "Prince  Alfred;"  dam,  "Fanny;"  aite  of  dam,  "Hav«- 
lode." 

Channel  Islands  Buds. 

James  Dumbbell,  Bitchling,  Hurstperpoint,  Sussex:  FntST  Pbizb,  10^., 
for  **  King  Charming,"  light  grey,  2  years  6  months-old  (Jersey);  bred 
by  Mr.  Labey,  Jersey ;  sire,  "  Prince  Albert." 

James  Dumbbell  :  Second  Prize,  5Z.,  for  **  Prince  Arthur,**  grey  and  tan,  1 

year  3  months  1  week  6  days-old  (Jersey) ;  bred  by  exhibitor;  sire,  "  St. 

Helier;-  dam,  "  Myrtle.*' 
James  DuMSBEiJi :   the  Reserved  Number^  to  "  Wickham,"  dark  grey  and 

tan,  2  years  6  months-old  (Jersey) ;  bred  by  Mr.  J.  Labey,  Grouville, 

Jersey. 

Charmd  Islands  Cows  and  Beyers. 

JaXSs  Dumbbell  :  Fibst  Pbize,  102.,  for  "  Lavender,"  grey  and  white,  about 
8  years-old  (Jersey),  in-calf ;  bred  by  M.  Gibot,  Jersey. 

Lawbence  Fowleb,  Little  Bushey  Farm,  Watford,  Herts :  Second  Pbize,  5?., 
for  "  Primrose,'*  red  and  white,  4  years  11  months-old  (Jersey),  in-milk 
and  in-calf ;  bred  by  ^Ir.  Aubin,  St.  Saviour's,  Jersey. 

Thomas  Wilson,  Shotley  Hall,  Shotley  Bridge,  Gateshead,  Northumberland : 
Thibd  Prize,  Silver  Medal,  for  fawn  and  white,  8  years-old  (Aldemey), 
in-milk  and  in-calf ;  bred  by  Mr.  Fowler. 

RiCHABD  Eastwood,  Thomey  Holme,  Clitheroe,  Lancashire:   the  Reserved 

Number,  to  "  Tit,"  fawn  and  white,  4  years-old  (Channel  Islands),  in^ 

milk ;  breeder  unknown, 
James  Dumbbell,  Ditchling,  Hurstperpoint,  Sussex :  Fibst  Pbize,  lOi.,  for 

"  Geranium,"  lemon  and  white,  2  years  5  months-old  (Jersey,)  in-calf ; 

bred  by  exhibitor ;  sire,  "  Prince  Peacock." 

James  Dumbbell  :  Second  Pbize,  5?.,  for  "  Cowslip,"  lemon  and  white,  2 
years  10  months^old  (Jersey),  in-calf ;  bred  by  exhibitor ;  sire,  "  Pea- 
cock;"  dam,  "  Lemon."  •'"  ^     '■.■>.  .11 


Ayrshire  Bulh, 

JottN  SteWabt,  Bumside  Cottage,  Strathaven,  Lanarkshire :  Fibst  Pbizs,  20^., 
for  "  Defiance,"  white  and  brown,  2  years  2  months  3  weeks-old ;  bred 
by  Matthew  Gilmour,  Gree,  Berth,  Ayrshire. 

John  Stewabt  :  Second  Prize,  lOZ.,  for  "  Marquis,"  white  and  dark  brown,  2 
years  2  months  2  weeks-old  ;  bred  by  Robert  M'Kean,  Lumloch,  Cadder^ 
Lanarkshire  ;  sire,  "  Sir  Colin." 

WnxiAM  Scott,  Cranberry,  Ecclefechan,  Dumfriesshire  :  Fibst  Pbize,  20?., 
"  Sir  Walter  Scott,"  white  roan,  1  year  4  months-old ;  bred  by  exhibitor  ; 
sire,  "  Sir  Colin  2nd ;"  dam,  "  Swanie;"  sire  of  dam,  "  Jack.'"^ 

StaB  Duke  of  Hamilton  and  Bbandon,  Hamilton  Palace,  Hamilton,  Lanark- 
i^re :  Second  Pbize,  10?.,  for  his  white  and  red,  1  year  2  months-old ; 
bred  by  exhibitor. 
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The  Duke  of  Hamilton  and  Brandon  :  the  Beserved  Number^  to  his  red 
and  white,  1  year  2  months-old ;   bred  by  Lawrence  Drew,  MerrytODy 

Hamilton,  Lanarkshire. 

Ayrshire  Cows  and  Heifers. 

The  DtJKE  op  Hamilton  and  Brandon:  First  Frize,  15Z.,  for  "Park," 

white  and  red,  3  years  1  month-old,  in-calf;  bred  by  Lawrence  Drew, 

Merryton,  Hamilton,  Lanarkshire. 
The  Duke  of  Hamilton  and  Brandon  :  Second  Prize,  5^.,  for  his  black, 

3  years  2  months-old,  in-milk ;  breeder  unknown. 
The  Duke  of  Hamilton  and  Brandon  :  the  Beserved  Number^  to  "  Scott,* 

red  and  white,  4  years  2  months-old,  in-calf;  bred  by  Lawrence  Drew, 

Merryton,  Hamilton,  Lanarkshire. 
The  Duke  of  Hamilton  and  Brandon  :  First  Prize,  lOZ.,  for  "  Castleton," 

red  and  white,  2  years-old,  in-calf ;  bred  by  Lawrence  Drew,  Merryton, 

Hamilton. 
The  Duke  of  Hamilton  and  Brandon  :  Second  Prize,  5/.,  for  "  Ruther- 

jijlcn,'*  white  and  red,  2  years  2  months-old,  in-calf ;  bred  by  Lawrence 

Drew,  Merryton,  Hamilton. 
John  Stewart,  Bumside  Cottage,  Strathaven,  Lanarkshire :  the  JReaerved 

Number  J  to  "  Beauty,"  flecked,  2  years  2  months  2  weeks-old,  in-calf ; 

bred  by  James  Logan,  Stony  holme,  Kilbimie,  Ayrshire. 

The  Duke  of  Hamilton  and  Brandon:  First  Prize,  1(M.,  for  "Castel- 
ton,"  white  and  red,  1  year  2  months-old ;  bred  by  exhibitor. 

The  Duke  of  Hamilton  and  Brandon  :  Second  Prize,  51.,  for  **Air- 
blaes."  white  and  red,  1  year  1  month-old ;  bred  by  exhibitor. 

John  Stewart,  Bumside  Cottage,  Strathaven,  Lanarkshire :  the  Beserved 
Number,  to  "  Broom,"  white  with  light  brown,  1  year  2  montluH>ld ;  bred 
by  Robert  Kerr,  Broom,  Mearns,  Renfrewshire. 

Scotch  Polled  Bulls— except  OdUoioays. 

Robert  Walker,  Hillside  House,  Portlethcn,  Aberdeen  :  First  Prize,  202., 
for  '*  Foxmaule "  (305),  black,  5  years  1  month  G  days  old  (Scotch 
polled);  bred  by  exhibitor;  sire,  " Marquis,"  (212) ;  dam,  "Matilda 
Fox"  (302) ;  sire  of  dam,  "  Cupbearer"  (59). 

Alexander  Paterson,  Mulbcn,  Blackhillock-by-Keith,  Co.  Elgin :  Sboohd 
Prize,  10?.,  for  **  Prince  of  Wales,"  black,  4  years  4  months  3  weelss  5 
days-old  (Scotch  |X)lled)  ;  bred  by  George  Brown,  Watertown,  Fochabers, 
Elgin ;  sire,  "  Prince  Albert ;"  dam,  "  Kate." 

Villiam  M*Co»rBiE,  Tillyfour,  Aberdeen :  First  Prize,  20?.,  for  his  blade,  1 
year  6  months-old  (Angus  jiolled) ;  bred  by  exhibitor ;  sire,  **  Black 
Vrincc ;"  dam,  "  Charlotte  ;'*  sire  of  dam,  "  Angus." 

Scotch  Polled  Coios  and  Heifers — except  Oattovaa/ya. 

William  M*Combik  :  First  Prize,  If)?.,  for  his  "  Pride  of  Aberdeen,"  black, 
8  years  5  months-old  (Angus  polled),  in-milk;  bred  by  exhibitor ;  sire, 
"  ilanton  ;"  dam,  "  Charlotte ;"  sire  of  dam,  "  Angus." 
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WxLUAX  M'CoMBis :  FiBST  Prize,  107.,  for  his  black,  2  years  5  months-old 

(Angus  polled),  in-calf;  bred  by  exhibitor. 
WuiLiAX  M'CoMBiE :  Second  Prize,  5?.,  for  his  black,  2  years  5  months-old 

(Angus  polled),  in-calf;  bred  by  the  Trustees  of  the  late  Mr.  Scott,  Bal- 

wyllo,  Brechin,  Forfar. 
William  M'Combie:  First  Prize,  10?.,  for  his  black,  1  year  4  months- old 

(Angus  polled) ;  br«i  by  exhibitor. 
WiLLiAX  M'Ck)MBiB :  Second  Prize,  5/.,  for  his  black,  1  year  5  months-old 

(Aberdeen  and  Angus  polled) ;  bred  by  exhibitor. 
LoKD  KiKNAiRD,  Bossio  Priory,  Inchture,  Perthshire,  the  Reserved  NumbeVy  to 

"  Binn*s  Delight,**  black,  1  year,  2  months  1  week  3  days-old  (Polled 

Angus) ;  bred  by  William  Watson,  Binns,  Dundee ;  sire,  "  Hugh  2nd ;" 

dam,  "  Binn's  Blossom ;"  sire  of  dam,  "  President  2nd.'* 

Scotch,  Earned  Bulls. 

The  Duke  of  Athole,  Blair  Castle,  Blair  Athole,  Perthshire :  First  Prize, 
20/.,  for  his  red,  3  years  2  months  2  weeks-old  (West  Highland)  ;  bred 
by  the  late  Marijuis  of  Breadalbanc,  Taymouth  Castle,  Aberfcldy,  Perth- 
shire. 

Viscount  Boyne,  Brancepcth  Castle,  Durham :  Second  Prize,  10/.,  for  his 
cream,  4  years  2  months-old  (West  Higliland)  ;  bred  by  exhibitor. 

The  Duke  of  Athole,  Blair  Castle,  Blair  Athole,  Perthshire :  First  Prize, 
20/.,  for  "  Gille  Diibh,"  black,  1  year  4  months  2  weeks  5  days-old  (West 
Highland);  bred  by  exhibitor;  dam,  "Dubh  Chiar.** 

The  Dcikb  op  Athole  :  Second  Prize,  10/.,  for  "  Oscar,"  brindled,  1  year  5 
months  3  weeks  5  days-oUl  (West  Highhuul) ;  bred  by  exhibitor. 

Scotch  Horned  Coxes  and  Heifers, 

The  Ddke  op  Athole  :  First  Fuize,  lo/.,  for  **  llosie,*'  red,  7  years  4 
months-old  (West  Hij^hland),  in-milk ;  bred  by  the  late  Marquis  of 
Breadalbane,  Taymouth  Castle,  Alxjrfeldy,  Perthshire. 

The  Duke  of  Athole  :  Skcond  Prize,  5/.,  for  "  Emily,"  brindled,  6  years  1 
month  I  week  4  days-old  (West  Highland),  in-milk;  bred  by  the  late 
Marquis  of  Breadalbane,  Taymouth  Castle,  Aberfcldy,  Perthshire ;  dam, 
••  Beauty." 

WiLLiAii  Potts,  Crook,  Rothbur}',  Northumberland  :  the  Iteserved  Number^ 
to  his  dun,  4  years  8  months-old,  in-milk  ;  breeder  unknown, 

Bidls  of  other  Established  Breeds. 

Lord  Sont)E8,  Elmham  Hall,  Thetford,  Norfolk  :   First  Prize,  10?.,  for 

"Iwufus,"  red,  3  years  8    months-old  (Norfolk  polled);    bred  by  T. 

W.  George,  Eaton,  Norwich. 
Sib  Edward  Kerrison,  liart.,  M.P.,  Brome  Hall,  Scole,  Suffolk :   Second 

Prize,   5/.,   for  "  Eclipse,"  red,  3  years  4  months  4  days-old  (Suffolk 

polled) ;  bred  by  Samuel  Wolton,  Newboum  Hall,  Woodbridge,  Suffolk ; 

sire,  "  Non]>areil ;"  dam,  "  Cossc^tt.*' 
Babnabas   Collins,  Hunston,   Ixworth,  Suffolk:   First   Prize,    10/.,  for 

"  Bichnrd  I.,"  red,  3  years  4  months  4  days-old  (Suffolk) ;    bred  by 

exhibitor ;  sire,  "  Nelson  ;"  dam,  **  Cherry." 
liOBD  SoNDbis,  Elmham   Hall,  Tl|etford,  Norfolk :    Second  Prizp:,   5/.,  for 

*'Ri\l  Jacket  4th,"  red,  1  year  9  months-old  (Norfolk  i>olled);  bred  by 

James  Nicholson,  Grassenhall,  Dereham,  Norfolk. 
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Cows  and  Heifers  of  other  Established  Breed$, 

LoBD  Sondes  :  Fibst  Pbize,  lOZ.,  for  **  Fillpail,"  red,  5  years-old  ^orfolk 
polled),  in'inilk  and  in-calf ;  bred  by  John  Davey,  Kecton,  8hipdham, 
Norfolk. 

LoBD  Sondes  :  Second  Pbize,  61.,  for  "  Crocus,"  red,  7  years  1  xnonthoold 
(Norfolk  polled),  in-milk  and  in-calf ;  bred  by  exhibitor. 

Sm  WiLLOUGiiBY  Jones,  Bart.,  Cranmer  Hall,  Fakenham,  Norfolk :  Tsibd 
Prize,  Silver  Medal,  for  "  Buttercup,**  red,  3  years  2  months  3  weeks  4 
days-old  (Norfolk  red  polled),  in-calf;  bred  by  Robert  Thompson,  Bar- 
ningham,  Thetford,  Norfolk. 

Sir  Edward  Kerbison,  Bart.,  M.P.,  Brome  Hall,  Scole,  Suffolk :  the  Buerved 
Number,  to  **  Oakly,"  red,  8  years-old  (Norfolk  jwUed),  in-milk  and  in- 
calf  ;  breeder  unknown. 

Lord  Sondes,  Elmham  Hall,  Thetford:  First  Pbize,  lOZ.,  for  "Cherry," 
red,  2  years  7  months-old  (Norfolk  polled),  in-calf ;  bred  by  exhibi^r. 

Sib  Willouqhby  Jones,  Bart,  Cranmer  Hall,  Fakenham :  Second  Prize,  5?., 
for  **  Sweetbriar,**  red,  2  years  3  months-old  (Norfolk  polled),  in-ealf; 
bred  by  exhibitor ;  sire,  "  Bed  Jacket  ;**  dam,  "  Cherry." 

LoBD  Sondes,  Elmham  Hall,  Thetford :  the  Heserved  Number,  to  "  Pink."  2 
years  6  months-old  (Norfolk  polled),  in-calf;  bred  by  exhibitor. 

Barnabas  Collins,  Hunston,  Ixworth,  Suffolk  :  First  Prize,  10/.,  for  "  Prin- 
cess,*' blood  red,  1  year  4  months  3  days-old  (Suffolk^ ;  bred  by  exhibitor; 
sire,  "  Sammy  ;'*  dam,  '*  Rose  ;'*  sire  of  dam,  "  Red  Kover." 

Sir  Willoughby  Jones,  Bart.,  Cranmer  Hall,  Fakenham :  Second  Pbize, 
61.,  for  "  Bijou,"  red,  1  year  1  month  1  week  3  days-old  (Norfolk  red 
polled)  ;  bred  by  Stephen  Leeds,  North  Barsham,  Fakenham,  Norfolk. 

liORD  Sondes,  Elmham  Hall,  Thetford :  the  Reserved  Number,  to  "  Bell,"  red, 
1  year  8  months-old  (Norfolk  polled) ;  Jred  by  exhibitor. 


HORSES. 

Thorough-bred  Stud  Horses. 

Charles  and  James  Moffitt,  Kirklington  Park,  Carlisle,  Cumberland :  Fibst 
Prize,  lOOZ.,  for  "  Laughingstock,"  bay,  5  years-old ;  bred  by  Sir  Charles 
Monck,  Belsay  Castle,  Newcastle-on-Tyne ;  sire,  "Stoekwell;"  dam, 
"  Gaiety  ;*'  sire  of  dam.  Touchstone.*' 

Edward  George  Simpson,  Lcvent  Bridge,  Yarm,  Yorkshire  :  Second  Fbc^ 
2ol.,  for  "  Cavendish,**  brown,  8  years-old ;  bred  by  William  Robinion, 
Richmond,  Yorkshire;  sire,  **  Voltigeur  ;*'  dam,  "Countess  of  Bur- 
lington ;"  sire  of  dam,  "  Touchstone.** 

cJiR  Charles  M.  L.  Monck,  Belsay,  Newcastle-on-Tyne:  the  Reserved 
Number,  to  **  Gamester,"  bay,  8  years-old  ;  bred  by  exhibitor;  sire, 
"  The  Cossack  ;"  dam,  "  Gaiety  ;**  sire  of  dam,  **  Touchstone." 

Hunter  Stallions, 

TopvT>n  Casson,  Middleton  Lodge,  Uphall  Edinburgh:  First  Prizb,  25^.,  for 

Mottley,"  brown,   12  yciirs-old  ;   bred  by  Mr.  Rickaby  (address  im- 

viiown);   sire,  "Touchstone;"  dam,  "  Lanercost  Mare ;'*   sire  of  dam. 

**  T.at>o..^ost.*' 
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HufUer  Brood  Mares, 

JoHH  Bbowk,  Wiggonby,  Wigton,  Cumberland:  First  Pbize,  15/.,  for 
"  Sally,"  bay,  12  years-old  (with  foal  at  foot);  bred  by  Mr.  Chambers, 
Pelutho,  Wigton ;  sire,  •*  Galaor;"  dam,  "  Madwne ;"  sire  of  dam,  "  Re- 
triever." 

William  T.  Soabth,  Keverstone  Grange,  Darlington :  Skcx)nd  Prize,  10?.,  for 
**  Plucky,"  brown,  19  years-old  (with  foal  at  foot) ;  bred  by  Mr.  Ran, 
Pieroebridge,  Darlington ;  sire,  **  Nimrod ;"  sire  of  dam,  "  Curtius." 

Chart.ks  Moffatt,  Crosby-on-Eden,  Carlisle :  the  Reserved  Number,  to  his 
brown,  13  years-old  (in  foal) ;  bred  by  John  Chambers,  Pelutho,  Abbey 
Holme,  Cumberland;  sire,  **  Galaor ;"  sire  of  dam,  "  Retriever." 

Sackney  Brood  Mares. 

BiCHARD  Bbitton,  Leeds  Pottery,  Leeds :  First  Prize,  16/.,  for  "  Fanny," 
black,  12  years-old  (with  foal  at  foot)  ;  breeder  unknown. 

Fbakcis  Cook,  Thixcndale,  Malton,  Yorkshire  :  Second  Prize,  10?.,  for  "  The 
British  Queen,"  bay,  6  years-old  (in  foal)  ;  bred  by  exhibitor ;  sire, 
"  British  Champion  ;"  dam,  **  Evening  Star ;"  sire  of  dam,  "  Cook's 
Wildfire.'* 

Pony  Stallions. 

Robert  Norman  and  Son,  High  Close,  Aspatria,  Cumberland :  First  Prize, 
15?.,  for  •*  Jack,"  chesnut,  4  years-old ;  bred  by  exhibitors ;  sire,  <*  Poten- 
tate;" dam, "  Jessie." 

WnxiAM  and  Stephen  Hodgson,  Rodderup,  Penrith  Alstan,  Cumberland : 
Second  Prize,  5?.,  for  "  Glengarry,"  dark  bay,  9  years-old ;  bred  by  Mr. 
Graham,  Bald  Howe,  Matterdale,  Cumberland ;  sire, "  Mountain  Ranger,** 

Pony  Mares, 

George  Heppel  Ramsay,  Derwent  Villa,  Newcastle :  First  Prize,  107.,  for 
"  Beauty  ,"  grey,  8  yoars-old ;  bred  by  the  Rev.  Mr.  Bird,  Challerton, 
Hexham,  Northumberland. 

George  Heppel  Ramsay  :  Second  Prize,  5?.,  for  **  My  Lady,**  grey,  6  years- 
old  ;  breeder  unknown. 

Agricultural  Stallions  not  qualified  to  comj>ete  as  Suffolks  or  Clydesdales, 

Samuel  Strickland,  lloadley  Hall,  Tadcaster,  Yorkshire  :  First  Prize,  20Z., 
for  **  Lincolnsliire,"  brown,  G  years-old;  breeder  unknosvn ;  sire,  "Young 
Waxwork  ;"  sire  of  dam,  **  Ploughboy," 

Hatthew  Reed.  'Ornish  Burn,  Chester-le-Strcet,  Durham:  Second  Prize, 
10^.,  for  "  »-nc;land's  Glory,**  bay,  8  years-old  ;  bred  by  W.  Pank,  Bo- 
rough Fen,  ^.orthamptonsbire ;  sire,  "England's  Glory  ;**  dam,  " Sweep ;" 
sire  of  dam,  "  Thumper.*' 

EoBERT  Orange,  Bcdlington,  Northumberland  :  Third  Prize,  Silver  Medal, 
for  "  Conqueror,**  grey,  3  years-old ;  banl  by  Mr.  Lilburn,  Preston,  North 
Shields ;  sire,  "  Young  Conqueror  ;'*  sire  of  dam,  "  Industry.** 

Thomas  and  Samuel  Fyson,  Warlx)ys,  Hunts. :  the  Beserved  Number^  to 
«*  Young  Kniilaud's  Glory,"   hay,  4  years-old;  bred  by  exhibitors  ;  sire, 

**Enjilau(rs  Cilory  ;"  dam,  "Lightsome." 
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Samuel  Stricklakd,  Head  ley  Hall,  Tadcaster,  Yorkshire :  Fibst  Pbize,  132., 

for  "  General  Garibaldi,"  roan  cliesnut,  2  years-old  ;   bred  by  exhibitor ; 

sire,  "  Sampson  ;*'  dam,  **  Blossom ;"  sire  of  dam,  "  Great  Britten." 
John  Henderson,  Hossley  Hill,  South   Shields:  Second  Prize,   10?.,  for 

"  Victor,"  bay,  2  years-old  ;  bred  by  exhibitor ;  sire,  "  England's  Glory ;" 

dam,  "  Damsel  ;**  sire  of  dam,  "  Farmer's  Glory." 
Thomas  Irwin,  High  Spen,  Winlaton,  Durham :   the  Reserved  Number^  to 

"  Emulator,"  dark  bay,  2  years-old ;  bred  by  William  JohnsoD,  Danial, 

Ilyton,  Durham ;  sire,  **  Young  Sampson." 

Agricidtural  Mares  and  Foals  not  qualified  to  compete  as  Suffotks  or 

Clydesdales. 

John  B.  Dixon,  Hollings  Farm,  Ebchester,  Northumberland :  Fibst  Pbize, 
20?.,  for  "  Jolly,"  dark  brown,  18  years-old ;  bred  by  John  Dixon,  Brood 
Oak,  Ebchester;  sire,  "Nelson  Ball;"  dam,  "Blossom;"  sire  of  dam, 
"  Raven." 

Samuel  Thompson,  Peel  Hall  Farm,  Skipworth,  Selby,  Yorkshire  :  Second 
Prize,  lOZ.,  for  "Diamond,"  black,  5  years-old ;  bred  by  exhibitor;  sire, 
"  Black  Douglas ;"  dam,  "  Darby  ;"  sire  of  dam,  "  Little  John." 

Jonathan  M.  Pattison,  Norwood,  Gateshead:  the  Reserved  Number^  to 
"  Jolly,"  bay,  4  years-old ;  bred  by  exhibitor ;  sire,  "  England's  Glory ;" 
dam,  V  Jolly  ;"  sire  of  dam,  "  Wallace." 

Agricultural  FiUies  not  qualified  to  compete  as  Suffolks  or  Clydesdales, 

John  Eden,  Beamish  Park,  Fence  Houses,  Durham :  First  Pbize,  15/!.,  for 

"  Beauty,"  bay,  2  years-old ;  bred  by  exhibitor ;  sire, "  England's  Glory ;" 

dam,  **  Damsel ;"  sire  of  dam,  "  Wallace." 
Matthew  Reed,  Beamish  Bum,  Chester-le-Street,  Durham :   Fibst  Peies, 

15/.,  for  "  George  2nd,"  grey,  14  years-old ;  bred  by  Mr.  Dodd,  By  field, 

Northampton ;  sire,  "  Brown  George." 

Dray  Stallions. 

William  Dickman,  Lumley,  Fence  Houses,  Durham :  Fibst  Pbize,  20Z., 
for  "  Young  England,"  grey,  2  years-old ;  bred  by  exhibitor ;  sire, "  Eng- 
land's Glory ;"  dam,  "  Nonpareil." 

Dray  Mares  and  Foals, 

William  Dickman  :  First  Prize,  15Z.,  for  his  grey,  6  years-old ;  bred  by 
exhibitor ;  sire,  "  Nonpareil." 

Suffolk  Stallions. 

i^^DMUND  CoTTiNGHAM,  Dunniugworth  Hall,  Saxmundhim^  Suffolk  :  Fibst 
Prize,  20^.,  for  "Talbot,"  chesnut,  4  years-old ;  bred  by  J.  G.  Sheppaid, 
Oampscy  Ashe,  Wickham*  Market,  Suflblk  ;  sire,  "  Caix)n's  Duke ;"  dam, 

*  Doughty ;"  sire  of  dam,  "  Ajax." 

.>iiakle8  Boby,  Alton  Hall,  Stutton,  Ipswich :  Second  Prize,  10?.,  for  "  Con- 
queror,'* chesnut,  5  years-old ;   bred  by  exhibitor ;   sire,  "  Hero ;"  sire 
^f  dam,  "Old  Briton.'* 
^•-tx    Giles,  Croxtou  Park,  Thetford,    Norfolk:    First  Pbize,  152.,  for 

*  Plougljl)oy,'*  chesnut,  2  years-old ;  bred  by  exhibitor ;  sire,  "  Boxer  ;** 
o-i.  "  n-.oir ;"  sire  of  dam,  **  Prince." 
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William  Thompson,  junr.,  Hose  Cottage,  Thorpe,  Colchester,  Essex :  Second 
Pbize,  lOZ.,  for  •*  Garibaldi,"  chesnut,  2  years-old;  bred  by  exhibitor; 
dam,  •'Brock/ 

SuffdJc  Mares  and  Foah. 

SiB  T.  B.  Lennard,  Bart.,  Belhus,  Aveley,  Romford,  Essex :  First  Prize, 
20?.,  for  "  Canterbury  Nun,"  chesnut,  6  years-old ;  bred  by  Mr.  Buck, 
Creetingham,  Wickham  Market,  Suffolk;  sire,  *'  The  Hero;'*  sire  of  dam, 
"Captain." 

Sib  Edward  Kerrison,  Bart.,  M.P.,  Brome  Hall,  Scole,  Suffolk :  Second 
Prize,  10/.,  for  "  Lady  Jane,"  chesnut,  5  years-old  ;  breeder  unknown. 

Clydesdale  Stallions. 

Akthony  Grierson,  Kelhead,  Annan,  Dumfriesshire  :  First  Prize,  20/.,  for 
"  The  Benecia  Boy,"  bay,  5  years-old ;  bred  by  Robert  Lochead,  Glenshin- 
noch,  Bishopton,  Paisley,  Renfrewshire  ;  sire,  "  Young  Sampson ;"  sire  of 
dam, "  Prince  Royal." 

David  Riddle,  Kilhourie,  Duntocher,  Dumbartonshire :  First  Prize,  15/., 
for  "  Young  Sir  Walter  Scott,"  dark  bay^  2  years-old  ;  bred  by  William 
Moffat,  Shirna,  Kirkintilloch,  Dumbartonshire ;  sire,  "  Sir  Walter  Scott ;" 
dam,  "  Jessie.** 

Rorert  Moffat,  Dormansteads,  Stapleton,  Brampton,  Cumberland  :  Second 
Prize,  10/.,  for  "  Clyde,"  brown,  2  years-old  ;  bred  by  Messrs.  Bell,  Nook 
Erthington,  Brampton,  Cumberland ;  sire,  "  Lofty ;"  sire  of  dam, 
"  Young  Clyde." 

Clydesdale  Mares  and  Foals, 

James  Marr,  Alderstone,  Mid  CaUler,  Midlothian :  First  Prize,  20/.,  for 
"  Jess,"  brown,  7  years-old  ;  breeder  unknown. 

John  Muir,  Lockferjicus,  Kirkcudbright :  Second  Prize,  10/.,  for  "  Rosy,"  grey, 
7  years-old ;  bred  by  Mr.  Pattie,  Dalriskan,  Dumfries ;  sire*,  "  Lorcl 
Byron  ;"  dam,  "  Rosy." 

Clydesdale  FilUes. 

The  Duke  of  Hamilton  and  Brandon,  Hamilton  Palace,  Hamilton,  Lanark- 
shire :  First  Prize,  15/.,  for  his  bay,  2  years-old ;  bred  by  John  Barr, 
Barangray,  Bishoptown,  Renfrewshire ;  sire,  "  Garibaldi ;"  dam,  "  Dar- 
ling." 


SHEEP. 

Leicester  Bams. 

John  Borton,  Barton  House,  Malton,  Yorkshire  :  First  Prize,  20/.,  for  his 
1  year  3  months-old  ;  bred  by  exhibitor. 

Thomas  Edward  Pawlett,  Becston,  Sand}',  Beds :  Second  Prize,  10/.,  for 
his  1  year  3  months-old  ;  bred  by  exhibitor. 

Lieutenant-Colonel  William  Inge,  Thoqxj  Constantino,  Tamworth,  Staf- 
fordshire :  Tiiikd  Prize,  Silver  Medal,  for  his  1  year  4  months-old  ;  bred 
by  exhibitor ;  siro,  "  C.  N.*' 
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John  Bobton,  Barton  House,  Malton,  Yorkshire :  the  Beserved  Nurnhcr^  to 

his  1  year  3  months-old ;  bred  by  exhibitor. 
Robert  Ward  Creswell,  Ravenstone,  Ashby-de-la-Zouch,  Leioestexthire : 

First  Prize,  20Z.,  for  his  3  years  4  months-old ;  bred  by  exhibitor. 
BoBERT  Ward  Creswell,  Second  Pbize,  lO^.,  for  his  3  years  4  months-old; 

bred  by  exhibitor. 
George  Turner,  Beacon  Downes,  Exeter,  Devonshire :  Third  Pbcsb,  SOrer 

Medal,  for  his  3  years  4  months-old ;  bred  by  exhibitor. 
George  Turner,  the  Reserved  Number^  to  his  2  years  4  montha^d ;  bred  by 

exhibitor. 

Leicester  Ewes — Pens  of  Five. 

Samuel  Wiley,  Brandsby,  York :  First  Prize,  15?.,  for  his  about  1  year 

3  months-old ;  bred  by  exhibitor. 
Lieutenant-Colonel   William    Inge,    Thorpe    Gonstantine,    Tamwoith : 

Second  Prize,  lOZ.,  for  his  1  year  4  months-old;  bred  by  exhibitor; 

sire,  "  C.  N." 
Thomas  Harris,  The  Chase,  Ulceby,  Lincolnshire :  the  Beserved  Number^  to 

his  1  year  3  months  2  weeks-old  j  bred  by  exhibitor. 

Cotswold  Bams. 

Edward  Handy,  Sierford,  Cheltenham,  Gloucestershire :  First  Pbize,  20?^ 

for  liis  1  year  3  months  2  weeks-old  ;  bred  by  exhibitor. 
John  Wklls,  Hampnott,  Northleach,  Gloucestershire:  Second  PftiZB,  10?., 

for  his  1  year  3  months  3  weeks-old ;  bred  by  exhilntor. 
Edward  Handy,  Sierford,  Cheltenham :  Third  Prize,  Silver  Medal,  for  his 

1  year  3  months  2  weeks-old ;  bred  by  exhibitor. 
Wn^LiAM  Lane,  Bromfield  Farm,  Korthleach,  the  Beserved  Number^  to  bis 

1  year  3  montlis  2  weeks-old ;  bred  by  exhibitor. 
Thomas  Beale  Browne,  Salperton    Park,  Andoversford,  Gloucestershire: 

First  Prize,  20?.,  for  his  4  years  3  months-old ;  bred  by  exhibitor. 
William  Lane,  Bromfield  Farm,  Northleach :  Second  Prize,  lOL^  for  bis 

3  j'cars  4  months-old ;  bred  by  exhibitor. 
Thomas  Beale  Browne,  Salperton  Park,  Andoversford :  Third  Prize,  Silver 

Medal,  for  his  3  years  3  months-old ;  bred  by  exhibitor. 
William  Lane,  Bromfield  Farm,  Northleach :  the  Beaerved  Number^  to  his 

3  years  3  months-old ;  bred  by  exhibitor. 

Cotswold  Ewes — Pens  of  Five. 

JOHN  Wells,  H.impnett,   Northleach  :  First  Prize,  15L,  for  his  1  year 

3  months  2  weeks  old ;  bred  by  exhibitor. 
Vtt.liam  Lane,  Bromfield  Farm,  Northleach:  Second  Prize,  lOZ.,  for  his 

'  year  3  months-old  ;  bred  by  exhibitor. 
^'    '^tam  Lane,  the  Beserved  Number,  to  his  1  year  3  months-old;  bred  by 
*xhilntor, 

Lincoln  and  other  Long-woolled  Bams. 

>o,>irjiT  Wright,  Nocton  Heath,  Nocton,  Lincolnshire :  First  Prize,  20J., 
or  his  1  year  3  months  3  weeks-old ;  bred  by  exhibitor. 

M  .ert  Wright:  Second  Prize,  lOZ.,  for  his  1  year  3  months  3  weeks-old; 
•>ro.^  b"  exhibitor. 
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John  Ltkx,  Church  Farm,  Stroxton,  Grantliam,  Lincolnshire :  Thibd  Pbize, 
l^ver  Medal,  for  his  1  year  4  months-old;  bred  by  exhibitor;  sire, 
"  Battersea  Eoyal." 

Thoxas  Bumpstead  Mabshall,  Branston,  Lincoln :  the  Beserved  Number 
to  his  1  year  4  months-old  ;  bred  by  exhibitor. 

Tboxas  Bumpstead  MabshaIiL  :  Fibst  Fbize,  20?.,  for  his  4  years  4  months^ 
old ;  bred  by  exhibitor. 

Thomas  Bumpstead  Marshall  :  Second  Pbizb,  lOZ.,  for  his  2  years  4  months- 
old  ;  bred  by  exhibitor. 

BoBEBT  Wbight,  Nocton  Heath,  Nocton,  Lincolnshire :  the  Beserved  Nvmbert 
to  his  3  years  3  months-old ;  bred  by  John  Dixon,  Harmston,  Lincoln- 
shire. 

Lincoln  and  other  Long-wooUed  Etoee — Pens  of  Five, 

Robert  George  Frederick  Howard,  Temple  Bruer,  Lincoln  :  First  Prize, 

15^,  for  his  1  year  4  months-old ;  bred  by  exhibitor. 
Thomas  Bumpstead  Marshai^l,  Branston,  Lincoln :  Second  Prize,  107.,  for 

his  1  year  4  months-old  ;  bred  by  exhibitor. 
BoBEBT  George  Frederick  Howard,  Temple  Bruer,  Lincoln ;  the  Beserved 

Number^  to  his  1  year  4  ijionths-old ;  bred  by  exhibitor. 

Oxfordshire  Down  Borne. 

George  Wallis,   Old  Shifford,  Bampton,  Faringdon,  Oxfordshire:   First 

l^ZE,  201,,  for  his  1  year  5  months  2  weeks-old ;  bred  by  exhibitor. 
George  Wallis  :  Second  Prize,  10?.,  for  his  1  year  5  months  2  weeks-old ; 

bred  by  exhibitor. 
George  Waij^is:   Third  Prize,  Silver  Medal,  for  his  1  year  5  months 

2  weeks-old ;  bred  by  exhibitor. 
John  Bryan,  Southleigh,  AVitney,  Oxfordshire;  the  Beserved  Number^  to 

his  1  year  4  months-old ;  bred  by  exhibitor. 
George  Wallis:  First  Prlse,  20?.,  for  his  3  years  5  months  2  weeks-old; 

bred  by  exhibitor. 
George  Wallis  :  Second  Prize,  10?.,  for  his  2  years  5  months,  2  weeks-old ; 

bred  by  exhibitor. 
George  Walus  ;  the  Beserved  Number,  to  his  3  years  5  months  2  weeks-old ; 

bred  by  exhibitor. 

Oxfordshire  Down  Ewee — Pens  of  Five. 

Henry  Overman,  Wcascnham,  Eougham,  Korfolk,  First  Prize,  15?.,  for  his 

1  year  4  months  2  weeks-old  ;  bred  by  exliibitor. 
The  Duke  of  Marldorougii,  lUenlieim  Palace,  Woodstock,  Oxfordshire : 

Second  Prize,  10?.,  for  his  1   year  3  months  2  weeks-old;  bred  by 

exhil)itor. 
The  Executors  of  the  late  Samuel  Treadwell,  Upper  Winchendon,  AVaddes- 

don,  Aylesbmy,  Buckinghamshire :  the  Beserved  Numbery  to  their  about 

1  year  5  months-old  ;  bred  by  exhibitors. 

Soiith  Doicn  Bams. 

Lord  Walsingham,  Morton  Hall,  Thetford,  Korfolk :  First  Prize,  20?.,  for  his 

1  year  4  months-old  ;  bred  by  exhibitor. 
I^BD  Wat^jingjiam  :  Second  Prize,  10?.,  for  his  1  year  4  months-old ;  bretl 

by  exhibitor. 
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William  Riqden,  Hove,  Brighton :  Thibd  Fbize,  Silver  Medal,  for  his  1  year 

4  montbs-old  ;  bred  by  exhibitor. 
LoBD  Walsingham  :   the  Reserved  Numher,  to  his  1  year  4  months-old ; 

bred  by  exhibitor. 
John  Waters,  Motcomb,  Eastbourne,  Sussex:  Fibst  Prize,  20^,  for  his 

2  years  3  months  2  weeks-old ;  bred  by  exhibitor. 
William  Riqden,  Hove,  Brighton :  Second  Prize,  lOZ.,  for  his  2  years 

4  months-old ;  bred  by  exhibitor. 
The  Duke  of  Richmond,  Goodwood,  Chichester,  Sussex :  Third  Pbizb,  Silver 

Medal,  for  his  2  years  4  months-old ;  bred  by  exhibitor. 
The  Earl  of  Radnor,  Coleshill  House,  Highworth,  Wilts:  the  Beseroed 

Number,  to  his  2  years  4  months-old;  bred  by  exhibitor;  sire,  "Coles- 
hill." 

South-Down  Ewee — Pern  of  Five. 

Lord  Walsingham,  Merton  Hall,  Thetford,  Norfolk :  First  Prize,  15^.,  for 

his  1  year  4  months-old ;  bred  by  exhibitor. 
The  Duke  of  Richmond,  Goodwood,  Chichester,  Sussex :  Second  Prize,  lOL, 

for  bis  1  year  4  months  old ;  bred  by  exhibitor. 
The  Earl  of  Radnor,  Coleshill  House,  Highworth :  the  Beserved  Number^ 

to  his  1  year  4  months-old ;  bred  by  exhibitor ;  sire,  •*  Battcrsea,"  dam, 

**iiigden*sNo.  5,  1862." 

Shropshire  Bams. 

Edward  Thornton,  Pitchford,  Shrewsbury,  Shropshire:  First  Prize,  2W., 

for  his  1  year  3  months  1  week-old ;  bred  by  exhibitor ;  aire,  "  Tbom- 

ton,"  sire  of  dam,  "Park  Lord." 
Henry  Matthews,   Montford,  Shrewsbury:   Second  Prize,  10?,,  for  his 

"  Montford,"  1  year  3  months  2  weeks-old ;  bred  by  exhibitor. 
John  Coxon,  Frecford,  liichfield,  Staffordshire :  Third  Prize,  Silver  Medal, 

for  his  "Novelty,"  1  year  3  months  2  weeks-old;  bred  by  ^diibitor; 

sire,  "  Nobleman." 
Sampson  Byrd,  The  Lees  Farm,  Stafford:  the  Beserved  Number^  to  his 

"  Patentee  5th,"  1  year  3  months  2  weeks-old ;  bred  by  exhibitor ;  sire, 

"  Constitution ;"  sire  of  dam,  "  Patentee." 
John  Coxon,  Freeford,  Lichfield,  Staffordshire :  First  Prize,  20?.,  for  his 

"  Black  Knight,"  2  years  3  months  2  weeks-old;  bred  by  exhibitor ;  sire, 

"  Valiant  the  2nd,"  sire  of  dam,  "  Lord  Flash." 
'ryce  Willl^m  Bowen,  Shrawardine  Castle,  Shrewsbury:  Second  Prize, 

lOZ.,  for  his  2  years  3  months  2  weeks-old ;  bred  by  eidiibitor. 
Tr^QwpIJ  Simpson,  Spofforth  Park,  Wetherby,  Yorkshire :  the  Beserved  Number^ 
0  his  4  years  3  months  2  weeks-old ;  bred  by  Lord  Wenlock. 

Shropshire  Ewes — Pens  of  Five, 

Tt?vtiy  Matthews,  Montford,  Shrewsbury :  First  Prize,  15?.,  for  his  1  year 

li  months  2  weeks-old  ;  bred  by  exhibitor. 
ir..^nY  Smith,  Sutton  Maddock,  Shiffnal,  Shropshire:  Second  Prize,  10?.,  for 

us  1  year  4  months  1  week-old  ;  bred  by  exhibitor. 
i^iMvAUD  Holland,  Esq.,  M.P.,  Dumbleton  Hall,  Evesham,  Gloucestershire : 

I'niRU  Prt^w  Silver  Medal,  for  his  1  year  4  months-old ;  bred  by  exhi- 
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ismm  aad  BdwabbCbahs*  Shrawaxdine,  Shrawsbaiv :  iSk»  Bmrved  NmAttf 
to  flielrl year  8  monihsl  week-old;  bredby  ewlatoni;  sira^  ^Odebri^ 
fbs  2iid  f  ore  of  daz%  <*  Jnckes." 

HampMre  and  ctker  Short-wooded  Baims. 

William  Bbowkx  Caitnino,  Elstbn  Hill,  Devises,  Wiltshire :  Fnurr  Ttaaa^ 
2fiLf  for  his  1  year  4  months  8  weeks-old ;  bred  l^  ^ibitor. 

King,  Bockhampton,  Lambonme,  Berkshire:  Ssoond  Vbjdo^KX^ 
for  his  1  year  4  moaths  2  weeks-old ;  bred  by  exhiUtor. 

EiKO :  the  Seserved  Number  to  his  1  year  4  months  2  weeks-old ; 
bred  1^  exhilntc^. 

William  Huhfbey,  Oak  Ash,  Chaddleworth,  Wantage,  Berkshire:  FiBffr 
FmzB,  20/.,  for  his  2  years  5  months  2  weeks-old ;  bied  1^  exhibitor. 

Cbbistofhsb  Bose,  Zeals  Green,  Mere,  Wiltshire :  Becond  Puzb,  lOL,  for  his 
2  years  4  months  2  weeks  6  days-old;  bred  by  Mr.  Watcosy  Stratford 
Sabcastle,  Salisbniy,  Wiltshire. 

William  Humfbey,  Oak  Ash,  Chaddleworth,  Wantage :  the  Reserved  Nvinber 
to  Ids  2  years  5  months  1  week-old ;  bred  by  eznibitor. 

Samjpthire  and  o&er  Short^wooUed  Swes — Pens  of  Five* 

William  Browne  Canning,  Elston  Hill,  Devizes,  Wiltshire :  Fibst  Psise, 
152.,  fat  his  1  year  4  months  2  weeks-old ;  bred  by  exhibitor. 

WnuAM  HuMFBET,  Oak  Ash,  Chaddleworth,  Wantage :  Second  Fbisb,  102., 
for  his  1  year  5  months-old ;  bred  by  exhibitor. 

Stephen  King,  Bockhampton,  Lamboume:  the  JReserved  Number^  to  his 
1  year  4  months  2  weeks-old ;  bred  by  exhibitor. 

Cheviot  Bams, 

Thomas  Elliot,  Hindhope,  Jedburgh,  Boxbiirghshire :  First  Prize,  152.,  for 
his  1  year  2  months  3  weeks-old ;  bred  by  exhibitor. 

John  McGregor,  Biggheads,  Lochmaben,  Dnmfries :  Second  Prize,  5Z.,  for 
his  "  Garibaldi,"  1  year  2  months  3  weeks-old ;  bred  by  exhibitor ;  sire, 
*•  Hector ;"  sire  of  dam,  "  Robinson." 

BoBERT  Borland,  Auchincaim,  ITiomhill,  Dumfries:  Third  Prize,  Silver 
Medal,  for  his  1  year  3  months-old;  bred  by  exhibitor;  sire,  "Perth;" 
sire  of  daon,  "  Robson." 

James  Paterson,  Terrona,  Langholm,  Dumfriesshire :  the  Heserved  Number ^ 
to  **  Conservator,"  1  year  2  months  2  weeks-old ;  sire,  "  Thirlie." 

John  Robson,  Bymess,  Rochester,  Northumberland :  First  Prize,  15Z.,  for 
"Nully,"  2  years  3  months  old ;  bred  by  exhibitor ;  sire,  "Andrew." 

John  Robson  :  Second  Prize,  5^,  for  "  Johnny,"  2  years  3  months-old ;  bred 
by  exliibitor ;  sire,  "  Andrew," 

John  Robson  :  the  JReserved  Number,  to  "  Caffy,"  2  years  3  months-old ;  bred 
""  by  exhibitor ;  sire,  "  Andrew." 

Chemot  Ewes — Pens  of  Five. 

SflUERT  Borland,  Auchincaim,  Thomhill,  Dumfries :  First  Pexze,  10?.,  for 
his  1  year  3  months-old;  bred  by  exhibitor;  sire^  "Perth;"  siie^of  dam, 
••Robson." 
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Thomas  Elliot,  Hindhope,  Jetlburgh,  lloxburghsliire :  Second  Pbize»  5^  for 
his  1  year  2  months  2  weeks-old ;  bred  by  exhibitor. 

Egbert  Shortreed,  Attonburn,  Kelso,  Roxburghshire :  the  Beserved  Number^ 
to  his  1  year  2  months  2  weeks-old ;  bred  by  exhibitor. 

Blackfaced  Bams, 

WiLLL^M  Ward,  Forest  Hall,  Kendal,  Westmoreland :  FmsT  Prize,  152^ 
for  liis  1  year  2  months  2  weeks-old ;  bred  by  exhibitor. 

Henry  Walton,  Appletree  Shield,  West  Allen,  by  Haydon  Bridge,  NorUi- 
iimberland :  Second  Prize,  5^.,  for  "  the  Bloom  of  the  nather,"  1  year 
2  months  2  weeks  6  days-old ;  bred  by  Mr.  White,  Westbumhope,  Hex- 
hamshire,  Northumberland;  sire,  "The  Pride  of  the  Hatherr  «»  ^ 
dam,  "  The  King  of  the  Mountain." 

Alexander  Wearing  Long,  Mint  Cottage,  Kendal,  Westmoreland:  fhe 
Beserved  Number^  to  his  1  year  3  months-old ;  bred  by  exhibitor. 

William  Ward,  Forest  Hall,  Kendal :  First  Prize,  15/.,  for  his  «  Geordie,** 
6  years  2  months  2  weeks-old;  bred  by  George  Hudson,  Longsledale, 
Kendal,  Westmoreland. 

George  Hedlet,  Otterstone  Lee,  Bellingham,  Northumberland  :  Second 
Prize,  5?.,  for  his  "  Sultan,"  5  years  3  months-old ;  bred  by  John  Rod- 
dam,  of  Newfold  House,  Allendale  Town,  Durham. 

Charles  Summers,  Whitfield,  Haydon  Bridge,  Northumberland :  the  Beserved 
Number  to  his  "  Jock,"  3  years  3  months-old ;  bred  by  Mathew  Wbito^ 
Westbumhope,  Hexham,  Northumberland. 

Blackfaced  Ewes — Bens  of  Five, 

Christopher  Armstrong,  Ashgillside,  Alston,  Cumberland:  First  Pbize, 
lOZ.,  for  his  1  year  3  months-old ;  bred  by  exhibitor. 

John  and  William  Dodd,  Padaburn,  Bosehill,  Northumberland:  Seoond 
Prize,  5/.,  for  their  1  year  2  months  5  days-old;  bred  by  exhibitors; 
sire,  "  Scottish  Chief." 

William  Ward,  Forest  Hall,  Kendal,  Westmoreland :  the  Beserved  Number, 
to  his  1  year  2  months  2  weeks-old ;  bred  by  exhibitor. 


PIGS. 

Boars  of  a  Large  White  Breed, 

TiTNRY  Harbison,  Cross  Hills,  Leeds,  Yorkshire  :  First  Pbize,  10?.,  for 
"  Young  Hero,'*  1  year  10  months-old ;  bred  by  exhibitor ;  dana,  "  lily- 
uale.'' 


^iniriVRD  Elmhurst  Duckering,  Northorpe,  Kirton  Lindsey,  Linoolnidiire : 
Second  Prize,  5/.,  for  "  Victor,"  2  years  10  months  3  weeks  4  days- 
Id  ;  bred  by  John  Harrison,  Jun.,  Hcaton  Norris,  Stockport,  Lanca- 
uire ;  sire,  "  Albert  the  2nd  or  Samsom ;"  dam,  "  Betsey." 

jO^s  Hickman,  21,  Prospect-street,  Hull,  Yorkshire :  the  Beserved  Kumber^ 
0  "  Duke  of  York/  about  2  years  10  months-old ;  bred  by  B*  Earl, 


^irmincyham^ 
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Anmv  of  a  SmaU  White  Breed. 

\    ^SbmseB  Maitgles,   Givendale,  fiipon,  Yorkshire:   Fibst  Ybso^  lOi^  fyt 
'  *^  Brotas,"  2  years  6  moQtlis  3  weeks-old  (Yorkshire  and  CumherlMid) ; 

bred  by  exhibitor;  sire,  ''King  of  DkmoudB;"  dam,  ''Frinoessf  sire  of 

dam,  ""SamueL" 

Tbokas  DmsLOP  Findlat,  Easterhill,  QlasBow:  Sbookd  Piin»  6L  for 
**Ctoann  L*" 2  yean 8 months-old ;  brodby«diibitor:  sire,  ** His Loid* 
ship;"  dam,  "Kate.'' 

Smmxhom  Gsateb  Stjbabk,  Brandeston,  Wickham  Market  Stt&lk:  Tbibd 
ftaxB»  Silver  Medal,  for  "  Yoimg  Duke,"  10  months  1  week  2  days-old 
^ofiblk),  bred  hy  exhibitor;  sir%  *<PriDoe  of  Waka;*  dam^  ^^Yiotoiia 
ind  f  sire  of  dam,  "  Marquis.** 

William  Pabkxb,  Golden  Lion  Inn,  Leeds  Boad,  Bradford,  Yotkshirei  the 
Amved  Number^  to  "  Figaro,**  1  year  6  months  2  weeks  4  di^«old; 
bred  by  exhibitor. 

Boars  of  a  SmaU  Math  Breed. 

OxOBOB  MuHFOBD  Sextok,  Wherstead  Hall,  Ipswich,  Suffolk :  Fibst  Fukk, 
101.,  for  «G«Deml  Pe^"  1  year  2  months  2  weeks  8  dmdd  (Suffolk): 
bred  by  exhibitor;  sire^  '^Battersea  Frinoe;"  dam,  ^Bumptious  Sbadf 
nie  of  dam,  <*  Terror." 

GaoBot  MuHFOBD  Sexton:  Second  Pbosb,  6L,  for  **B]air  AthoV'  1  jbu 
1  mouth  2  weeks  3  days-old  ^uffolk) ;  bred  by  exhibitor ;  aire,  **  Batter- 
•ea  Prinoe ;"  dam,  "  Charmer  f*  sire  of  dam,  ^'shortnoee." 

LoBD  Wenlock,  Escrick  Park,  Yorkshire :  the  Beserved  Number^  to  *•  Gannon 
Ball  2nd,'*  11  months-old;  bred  by  exhibitor ;  sire,  **  Cannon  Ball  1st.* 

Boars  of  the  Berkshire  Breed. 

The  Rev.  Henry  G.  Baily,  Swindon,  Wilts. :  FmsT  Pbieb,  10?.,  for  his  black, 
with  a  little  white,  1  year  3  months  3  weeks  2  days-old ;  bred  by  exhi- 
bitor; sire,  "Hannibal;"  dam,  "Empress-**  sire  of  dam,  "King  of 
Gloucester.** 

The  Rev.  Henry  G.  Baily,  Second  Prize,  51.,  for  "  Governor,**  black,  with 
a  little  white,  1  year  1  day-old ;  bred  by  exhibitor ;  sire,  "  Thomas  Hogg,* 
dam,  "  Rival  Princess  ;**  sire  of  dam,  "  King  of  Warwick." 

SxrauB,  Stewart,  Saint  Bridge,  Gloucester :  Third  Pbieb,  Silver  Medal, ' 
for  "  Garibaldi,"  black,  7  months  1  week-old ;  bred  by  exhibitor ;  sire, 
"  John." 

GsoBOE  Mander  Allender,  Lee  Grange,  Winslow,  Buckinghamshire :  the 
Beserved  Number^  to  "  Brummagem  Lad,**  black,  1  vear  1  month-old ; 
bred  by  exhibitor ;  sire,  "  Sir  John ; "  daxn,  "  Darkle/'^ 

Boars  of  any  other  Breed. 

WlXJ<iAH  Bradley  Wainhak,  Carhead,  Cross  Hills,  Torkshire :  Fibst  Piueb, 
10?.,  for  "Perfect  Cure,"  white,  2  years  2  months-old  (middle) ;  bred 
by  J.  Palmer,  of  Skipton,  Yorkshire ;  sire,  "  King  Cube." 

r  Qbables  WmJAM  Graham,  1,  Blackburn's  Buildings,  York-road,  LeedS) 
Yorkshire:  Second  Pbizb,  52.,  for  "Pride  of  Leeds,**  white,  about  3 
jrears-old  (middle);  bred  by  Mr.  Binder,  of  Sheepscar,  Leeds;  sire^ 

-•Cupid." 
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William  Bradley  Wainman,  Carhead,  Cross  Hills,  Yorkshire :  the  Beterved 
Number^  to  "  Bend  Sinister,"  about  3  years-old  (middle) ;  breeder  un- 

.  ,     known. 

Breeding  Sow8  of  a  Large  White  Breed. 

William  Bradley  Waixman:  First  Prize,  lOZ.,  for  **  Rival  Duchess," 
3  years  4  days-old  ;  bred  by  exhibitor. 

William  Bradley  Wainman  :  Second  Prize,  5?.,  for  "  Rival  Hope,"  2  yean 

10  months-old ;  breeder  imknown. 

John  Hickman,  21,  Prospect-street,  Hull :  Third  Prize,  Silver  Medal,  for 
"  Young  Princess,"  2  years  3  months  2  weeks-old ;  bred  by  exhibitor ; 
sire,  "  Tom  Pinch  ;"  dam,  "  Princess ;"  sire  of  dam,  **  Old  Duke." 

Stephen  Blakby,  Westj];ate,  Otley,  Yorkshire:  the  Reserved  Number,  to 
"Lady  Fitzwilliam,**  2  years  6  months  2  \veeks-old;  bred  by  John 
Hartley,  of  llkley,  Otley,  Yorkshire;  sire,  "  Wharfdale  Hero;"  dam, 
"  Miller's  Lass  ;"  sire  of  dam,  **  Young  Hector/ 

Breeding  Sows  of  a  Small  White  Breed, 

William  BRADiiEY  Wainman,  Carhead,  Cross  Hills,  Yorkshire :  First  Prize, 
lOZ.,  for  **  Silver  Branch,"  2  years  4  months  2  weeks-old ;  bred  by  Sir 
Charles  R.  Tempest,  Bart.,  Broughton  Hall,  Skipton,  Yorkshire;  are, 
"Carhead  Oheron;"  dam,  "The  Broughton  Sow;''  sure  of  dam,  "Car- 
head  Checkmate." 

Samuel  Geater  STEARN,'Brandeston,  Wickham  Market,  Sufifolk:  Secokb 
Prize,  5^.,  for  "  Victoria  2nd,"  2  years  2  months  3  weeks  2  days-old 
(Suffolk);  bred  by  exhibitor;  sire,  "Marquis;"  dam,  "Victoria  Ist;" 
sire  of  dam,  "  Duke." 

Thomas  Dunlop  Findlay,  Easter  Hill,  Glasgow:  Third  Prize,  Silver 
Medal,  for  "Lady  Emily,"  I  year  4  months-old ;  bred  by  exhibitor ;  sire, 
"  George  the  1st ; "  dam,  "  Beauty." 

William  Hatton,  Addingham,  Leeds :  the  Reserved  Numher,  to  "  Young 
Bcine  de  Flora,"  1  year  1  month  2  weeks-old ;  bred  by  T.  B.  Stead, 
Leeds ;  sire,  "  Sir  CoUn ; "  dam,  "  Queen  of  the  West" 

Breeding  Sows  of  a  Small  Black  Breed, 

George  Mumford  Sexix)n,  Wherstead  Hall,  Ipswich,  Suffolk :  Pikst  PbizK, 
"•  01.,  for  "  Breeze,"  1  year  2  months  2  weeks  3  days-old  (Suffolk) ;  bred 
ny  exhibitor ;  sire,  "  Battersea  Prince ; "  dam,  "  Bumptious ; "  aire  of 
viam,  "  Terror." 

vamukl  Geater  Stearn,  Brandeston,  Wickham-Market,  Suffolk:  Second 
''hize,  5/.,  for  "  Queen  of  Oude,"  1  year  2  months  2  weeks  3  days-old 
k'^iiffolk)  ;    bred    by  exhibitor  ;   sire,   "  Budd's  Boar ; "  dam,    "  Gipsy 

^accii ; "  sire  of  dam,  "  Kegro." 

.auEL  Geater  Stearn;  Third  Prize,  Silver  Medal,  for  ** Aunt Chloe," 
L  year  2  months  2  weeks  3  days-old  (Suffolk) ;  bred  by  exhibitor ;  sire, 
*  Budd's  Boar ; "  dam,  "  Gipsy  Queen ; "  sire  of  dam,  "  Negro." 

"  "0MA8  Crisp,  Butley  Abbey,  Wickham-Market :  the  Reserved  Number^  to 
his  1  year  11  months  1  week  5  days-old  (Improved  Suff<dk) ;  bzed  l^ 
exhibitor 
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Breeding  Sows  of  the  Berkshire  Breed. 

Abthub  Stewart,  St.  Bridge,  Gloucester :  First  Prize,  10/.,  for  **  Dido," 
black,  1  year  2  months  1  week  1  day-old ;  bred  by  exhibitor ;  sire,  "  Tim 
Whiffler  ;""  dam,  **  Aunt  Sally;"  sire  of  dam,  "Tim  the  Blacksmith." 

Abthub  Stewart:  Second  Prize,  5L,  for  "Mrs.  Gamp,"  black;  bred  by 
exhibitor;  sire,  **  Edward  ;"  dam,  "Lady  Louisa ;"  sire  of  dam,  **Duke 
of  Gloucester." 

George  Mander  Allender,  Lee  Grange,  Winslow,  Bucks :  Third  Prize, 
Silver  Medal,  for  "  Topsy,"  black,  1  year  10  months  6  days-old ;  bred  by 
exhibitor  ;  sire,  "  Glo'ster  ; "  dam,  "  Darkie." 

JoHK  Lynch  Fletcher,  the  Royal  Agricultural  College,  Cirencester,  Glou- 
cestershire :  the  Beserved  Number,  to  "  Selina,"  black,  with  little  white, 
1  year  2  months  1  week  6  days-old ;  bred  by  R.  A.  College,  Cirencester ; 
sire,  "  Duke  of  Gloucester ;"  dam,  "  Stumpy." 

Breeding  Sows  of  any  other  Breed, 

William  Bradley  Wainman,  Carhead,  Cross  Hills,  Yorkshire :  First  Prize, 
1(W.,  for  "Northern  Garland,"  white,  2  years*  7  months  3  weeks  1  day- 
old  (Carhead  middle). 

William  Bradley  Wainman  :  Second  Prize,  5Z.,  for  "  The  Happy  Link," 
white,  2  years  7  mouths  1  week  6  days-old  (Carhead  middle)  ;  bred  by 
exhibitor. 

Hbnry  Keyworth,  Woodhouse  Moor,  Leeds :  Third' Prize,  Silver  Medal,  for 
"  Dewdrop,"  white,  1  year  5  months  3  weeks-old  (middle) ;  bred  by 
exhibitor;  sire,  "  Pride  of  Leeds  ;"  dam,  "  Lily  of  the  Yalley ;"  sire  of 
dam,  "  Young  Omer  Pasha." 

Charles  William  Graham,  1,  Blackburn's  Buildings,  York  Road,  Leeds: 
the  Reserved  Number,  to  "  Rose  of  the  Valley,"  2  year-old  (middle) ; 
bred  by  William  Howe,  Union-street,  Huddersfield,  Yorkshire. 

Breeding  Sow  Pigs  of  a  Large  White  Breed — Pens  of  Three, 

William  Bradley  Wainman,  Carhead,  Cross  Hills,  Y^orkshire  :  First  Prize, 
10/.,  for  his  white,  7  months  3  weeks  3  days-old  (Carhead) ;  bred  by 
exhibitor. 

John  Hickman,  21,  Prospect-street,  Hull :  Second  Prize,  61.,  for  his  white 
with  blue  sjwts,  7  months  3  days-old ;  bred  by  exhibitor;  sire,  "  Gari- 
baldi ; "  dam,  "  Young  Princess ;  **  sire  of  dam,  "  Tom  Pinch.** 

RicuARD  Elmshirst  Duckering,  Northorpe,  Kirton  Lindsey,  Lincolnshire : 
the  JRestrved  Number^  to  his  white,  6  months  1  week  3  days-old ;  bred 
by  exhibitor ;  sire,  "  Victor ;  *'  dam,  "  Beauty  ; "  sire  of  dam,  "  Great 
Britain/' 

Breeding  Sow  Pigs  of  a  Small  White  Breed — Pens  of  Three, 

Colonel  the  Hon.  Edward  G.  D.  Pennant,  M.P.,  Penrhyn  Castle,  Bangor, 
Carnarvonshire ;  First  Prize,  10/.,  for  his  7  months  3  weeks  3  days-old ; 
bred  by  exhibitor  ;  sire,  "  Lad;  *'  dam,  "  Jessie  ;  **  sire  of  dam,  "  Dan." 

liOXD  Wenlock,   Escrick  Park,  Yorkshire:   Second  Prize,  5/.,  for  his  7 
months  2  weeks  3  days-old  ;  bred  by  exhibitor;  sire,  "Cato  3rd  ;**  dam, 
"Miss  Kitty  ;'»  sire  of  dam  "  Farmer.** 
VOL.  XXV.  a 
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Breeding  Sow  Pigs  of  a  SmdU  Black  Breed — Pens  of  Three, 

Geobge  Mumford  Sexton,  Wherstead  Hall,  Ipswich,  Suffolk :  Fibst  PaizEy 
10?.,  for  "The  Three  Graces,"  black,  7  months-old  (Suffolk);  bred  by 
exbil)itor;  sire,  "Young  Shortnose;"  dam,  "Battersea  1st  Prize  Sow ; " 
sire  of  dam,  **  Negro." 

Samuel  Geatee  Stearn,  Brandeston,  Wickham  Market :  Second  Fbize,  67., 
for  his  black,. 5  months  2  weeks  1  day-old  (Suffolk) ;  bred  by  exhibitor ; 
sire  "  Sambo;"  dam,  "Gipsy  Queen;"  sire  of  dam,  "Negro." 

Breeding  Soto  Pigs  of  the  Berkshire  Breed — Pens  of  Three. 

John  Kino  Tombs,  Langford,  Lechlade,  Gloucestershire :  Fibbt  Pbize,  101,, 
for  his  black  and  white,  7  months-old ;  bred  by  exhibitor. 

Joseph  Druce,  Eynsham,  Oxford :  Second  Prize,  5Z.,  for  his  black  and  white, 
6  months  2  weeks  5  days-old ;  bred  by  exhibitor. 

William  James  Sadler,  Benthome,  Calcutt,  Cricklade,  Wiltshire :  the 
JReserved  Ntimhtr,  to  his  dark  spotted,  7  months  2  weeks  5  days-old  ;  bred 
by  exhibitor ;  sire,  "  Mars; "  dam,  "  Heavysides  the  4th;''  sire  of  dam. 
Rev.  G.  Bailey's  ''King  of  Warwick." 

Breeding  Saw  Pigs  of  any  other  Breed — Pens  of  Three. 

George  Mangles,  Givendalc,  Ripon,  Yorkshire :  First  Prize,  lOZ.,  for  his 
white,  5  years  2  months  3  days-old  (Yorkshire  middle) ;  bred  by 
exhibitor. 

Joseph  Wilson,  Manor  House,  Woodhom,  Morpeth,  Northumberland : 
Second  Prize,  5^,  for  his  white,  7  months  3  weeks  6  days-old  (Injproved 
Yorkshire);  bred  by  exhibitor  ;  sire,  "  Captain  Cook ;"  dam,  "Nanny  ;" 
sire  of  dam,  "  i*eter  the  Great." 

Thomas  Ramsay,  Sherbum  Green,  Gateshead:  the  Reserved  Number^  to  his 
white,  under  8  months  old  ;  bred  by  exhibitor ;  sire,  "  WiUey  Scott." 


SPECIAL  PBIZES  GIVEN  BY  THE  LOCAL  COMMITTEE 
OF  NEWCASTLE-UPON-TYNE. 


CATTLE. 


Oalloway  Butts, 

William  Roper,  Ling  Side,  Sebergham,  Cumberland :  First  Pbize,  20Z.,  ibr 
"  Pvougli  Robin,"  black,  4  years  3  months  3  days-old ;  bred  by  exhibitor ; 
sire,  "  Border  Laddie ; "  dam,  "  Bonny  Jeane  ; "  sire  of  dam,  "  Rough 
Kobin." 

^ViLLiAM  and  James  Siiennan,  Bailig,  Kirkcudbright :  Second  Prize,  lOZ., 
for  "  Bob  Burns,"  black,  9  years  3  months-old  ;  bred  by  exhibitors ;  sire, 
"  Geordie ; "  dam,  "  Martha ;"  sire  of  dam,  "  Galloway  Jock.** 

iLEXAXDER  Jardixe,  Applcgivth,  Lockcrbie,  N.B. :  the  Reserved  Number,  to 
"  Hector,"  black,  3  years  5  months  1  week-old  ;  bred  by  Mr.  Cunningham, 
Tarbreoch,    Castle    Douglas,    Kirkcudbright;    Eire,    "Stanley;**    i^ain. 
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Sib   Fbsdbbick  U.  Graham,  Bart.,  Netherby,  Longtown,  Cumberland : 

First  Prize,  for  "  Eskdale,"  black,  1  year  5  months  3  weeks  4  days-old  ; 

bred  by  Mr.  Cunningham,  Whitecaim,  Castle  Douglas,  Galloway. 
JoBK  CumnNGHAM,   Whitecaim,   Dalbeattie,   Kirkcudbrightshire :   Second 

Pbize,  lOZ.,  for  his  black,  1  year  4  months  3  weeks-old  ;  bred  by  John 

Wallace,  Longbums,  Kirkcudbright. 
Jajcxs  Graham,  Meikle  CuUoch,  Dalbeattie :  the  Beserved  Number,  to  **  Glen- 

orchy,"  black,  1  year  3  months  4  weeks-old ;  bred  by  William  and  James 

Shennan,    Bailig,    Kirkcudbright;   sire,   **Bob  Bums"  (235):   dam, 

"Halliday." 

OaUoMoay  Cows  and  Heifers. 

James  Graham,  Meikle  Culloch,  Dalbeattie :  First  Prize,  15?.,  for  "  Semi- 
ramis  "  (703),  black,  6  years  2  months  4  days-old,  in-milk  and  in-calf; 
bred  by  exhibitor  ;  sire,  **  Guardsman  ; "  dam,  **  Hannah  "  (214) ;  sire  of 
dam,  **  Brother  to  Mosstrooper." 

John  Cunnikgham,  Whitecaim,  Dalbeattie  :  Second  Prize,  6L,  for  "  Kate," 
black,  8  years  3  weeks-old,  in-milk  and  in-calf ;  bred  by  exhibitor ;  sire, 
**  Bruce  ; "  dam,  "  Beauty ; "  sire  of  dam,  '*  Wellington.** 

John  Cunningham  :  the  Reserved  Number,  to  "  Harriet,*'  black,  5  years 
4  months  2  weeks  3  days-old,  in-milk  and  in-calf;  bred  by  exhibitor ; 
sire,  •*  Kirkie ;  **  dam,  '*  Kate ;  **  sire  of  dam,  "  Bmce." 

James  Graham  :  First  Prize,  10/.,  for  "  Rose  of  Galloway,*'  black,  2  years 
4  months  2  weeks  3  days-old,  in-calf;  bred  by  exhibitor;  sire,  "Sir 
James  ;  *'  dam,  "  Semiramis  "  (703)  ;  sire  of  dam,  "  Guardsman." 

James  Graham  :  First  Prize,  lOZ.,  for  "  2nd  Harriet,**  black,  1  year  5  months 
2  weeks  1  day-old  ;  bred  by  exhibitor  ;  sire,  **  Clansman  ;'*  dam,  "  Semi- 
ramis "  (703)  ;  sire  of  dam,  "  Guardsman.** 

James  Cunningham,  Tarhreoch,  Dalbeattie  :  Second  Prize,  51.,  for  "Diana,** 
black,  1  year  5  nioiitlis  1  week  6  days-old  ;  bred  by  exhibitor ;  sire, 
**  Kelson  ;'*'  dam,  "  Jenny  ;*'  sire  of  dam,  "  Kirkie.*' 

James  Cunningham  :  the  Jiestrved  Number,  to  "  Juno,**  1  year  4  months 
2  weeks-old ;  bred  by  exhibitor ;  sire,  "  Xelson ;  **  dam,  "  Nancy ;  **  sire 
of  dam,  "  Bruce.'* 


HOESES. 

Hunters. 

Sir  Frederick  U.  Graham,  Bart.,  Netherby,  Longtown,  Cumberland: 
First  Prize,  20Z.,  "The  Tyke,*'  chesnut,  5  years-old  (gelding);  bred  by 
Mr.  Trotter  (address  unknown)  ;  sire  of  dam,  "Sirjlarry  Dimsdale.** 

JoHJT  B.  Booth,  Killcrby,  Cattcrick,  Yorkshire:  Second  Prize,  5Z.,  for 
"  Beechwood,"  bay,  G  years-old  (gelding) ;  bred  by  Smart  Atkinson, 
Beaumont  Hill,  Darlington;  sire,  "  Lancewood ; **  sire  of  dam,  "Lord 
CoUingwood." 

Thomas  Sutton,  Allwent  Hall,  Darlington  :  Reserved  Number,  to  "  Voyageur,*' 
dark  chesnut,  (>  years-old  (gelding) ;  bred  by  Mr.  Reynolds,  Navan, 
Meath  ;  sire,  "  Jolly  Tar ;  **  sire  of  dam,  "  Spencer.'* 
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Robert  Norman  and  Son,  High  Close,  Aspatria,  Cumberland :  Second  Prizb, 

5/.,  for  "  Radical,"  chesnut,  4  years-old  (gelding) ;  bred  by  exhilutors ; 

sire,  "  A  British  Yeoman ; "  dam,  "  Chessie." 
Joseph  Whitwell  Pease,  Woodlands,  Darlington :  the  Heserved  Nufriber,  to 

"  Silas  Marner,*'  chesnut,  4  years-old  (gelding) ;  bred  by  H.  A.  W,  Cocks, 

Low  Middleton  Hall,    Darlington;   sire,    ** Greatheart ; "  dam,   "Mias 

Julia ; "  sire  of  dam,  "  Luck's  All." 
James  B.  Boyd,  of  Doddington,  Wooler,  Northumberland :  Prize,  lOL,  for 

his  chesnut  3  years-old  (gelding) ;  bred  by  exhibitor ;  sire,  "  Auchenleck,** 

dam,  **  Kate;'*  sire  of  dam,  "  The  Little  Known." 
Richard   Wellington   Hodgson,    North  Dene,  Gateshead,  Durham:  the 

Reserved  Number^  to  his  bay  3  yeai*s-old  (filly)  ;  bred  by  exhibitor ;  sire, 
•    "  Neville ; "  sire  of  dam,  **  Cheviot." 

Boadster  Stdllions, 

Thomas  Brown,  Buttcrwick,  Barton-le-Street,  Malton,  Yorkshire :  Pbizb,  15?., 
for  "  President  Junior,"  bay,  9 years-old;  bred  by  Mr.  Newburn,  Ingleby, 
Stokley,  Yorkshire ;  sire,  **  Bay  President;'*  sire  of  dam,  **  Lottery." 

Roadster  Mares  or  Geldtngs, 

Richard  FoRSTEB,  White  House,  Gateshead:  Prize,  lOZ.,  for  " Multum-in- 
parvo,"  brown,  7  year-old  (gelding) ;  bred  by  James  Fogerty,  Ballina- 
hoi^e;  New  Ross,  County  Wexford  ;  sire,  **  Clowe  ; "  sire  of  dam,  "  Red- 
wing." 

Ponies, 

Rev.  John  Alexander  Blackett  Obd,  Whitfield  Hall,  Haydon  Bridge, 
Nortluimberland :  Prize,  5/.,  for  "  Little  Stag,"  roan,  8  years-old 
(gelding);  breeder  unknown. 

Thomas  Ramsay,  Sherburn  Green,  Gateshead :  Prize,  10^,  for  his  white, 
aged  (mare),  in-foal ;  breeder  unknown. 

Pairs  of  Agricultural  Mares  or  GeldingSy  or  Mare  and  Chiding^ 

Charles  Mark  Palmer,  AVhitley  Park,  Newcastle-on-Tyne :  Pbkk,  lOZ.,  for 
"  Dick,"  grey,  7  years-old  (gelding)  ;  breeder  unknown ;  "  Sharper,**  bay, 
7  years-old  (gelding) ;  breeder  unknown. 

The  Duke  of  Hamilton  and  Brandon,  Hamilton  Palace,  Hamilton,  Lanark- 
shire, N.B. :  tbo  Reserved  Number,  to  "  Sally,"  bay,  4  years-old  (mare) ; 
bred  by  Christie,  Buchlynie,  Stirling,  N.B. ;  sire,  "  Blackleg ; "  "  Maggie," 
bay,  6  years-old  (mare) ;  bred  by  William  Park,  Balquhanran,  Dalmuir, 
Dumbartonshire,;  sire,  **  Sir  Colin  Campbell ;"  dam,  **  Jess," 

Agricultural  Geldings  or  Fillies. 

'  "TE  Duke  of  Hamilton  and  Brandon  :  First  Prize,  lOZ.,  for  "  Darling," 

dark  bay,  3  years-old  ((illy) ;  bred  by  W.  Knox,  Foreside,  Crofti^ead, 

Renfrewshire ;  sire,  "  Samson ;"  dam,  "  Bess." 
'>^nN  MuiR,  Lochfergus,  Kirkcudbright :  Second  Prize,  5Z.,for  "Brisk,"  bay, 

3  years-old  (filly) ;  bred  by  Mr.  White,  Highdykes,  Dumbarton,  N.B. 
-OHN  Laws,   Kearsley,  Matfen,  Northumberland :   Prize  5?.,  for  his  bay, 

2  years-old  (gelding)  ;  bred  by  exhibitor ;  sire,  "  Farmer's  Glory ;"  dam, 

"  Mc^ ;"  "'  »  of  dam,  "  Young  Doddington." 
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Joseph  Latcock,  Gosforth,  Newcastle-upon-Tyne  :  Fibst  Prize,  10/.,  for  Lis 
bay  1  year-old  (filly);  bred  by  exhibitor;  sire,  "George  2nd;"  dam, 
**  Gip." 

JoKATHAK  Melvin  Pattison,  Norwood,  Gateshead  :  Secokd  Prize,  5Z.,  for 
his  bay  1  year-old  (filly);  bred  by  exhibitor  ;  sire,  "  England's  Glory  ;" 
dam,  "  Jolly ;  *'  sire  of  dam,  "  Wallace.*'  » 

Joseph  Whitwell  Pease,  Woodlands,  Darlington :  the  Reserved  Number,  to 
*«Effie,"  dark  bay,  1  year-old  (filly);  bred  by  exhibitor;  sire,  "Eng- 
land's Glory ;"  dam,  "  Jewel ;"  sire  of  dam,  "  Lofty." 


SHEEP. 

Border  Leicester  Bams. 

Gbobge  Simson,  Courthill,  in  Berwickshire ;  Kelso,  Roxburghshire :  FiasT 
Prize,  15Z.,  for  his  1  year  3  months  2  weeks-old ;  bred  by  exhibitor. 

Thomas  Simson,  Blainslie,  Lauder,  Roxburgh:  Second  Prize,  5/,,  for  his 
1  year  4  months-old ;  bred  by  exhibitor. 

George  Simson,  Courthill,  in  Berwickshire ;  Kelso :  the  Reserved  Number,  to 
his  1  year  3  months  2  weeks-old ;  bred  by  exhibitor. 

Thomas  Simson,  Blainslie,  Lauder,  Roxburghshire :  First  Prize,  15/.,  for  his 
3  years  4  months-old. 

Joseph  Wilson  and  John  Angus,  Whitefield,  Morpeth,  Northumberland : 
Second  Prize,  51.,  for  "Cockbum  2nd,''  3  years  3  months-old;  bred 
by  John  Angus,  of  Whitefield,  Morpeth,  Northumberland;  sire,  "Cock- 
burn  1st." 

John  Angus,  Whitefield,  Morpeth :  the  Reserved  Number,  to  "  Cockbum 
3rd,"  2  years  3  months-old;  bred  by  exhibitor;  sire,  "Cockbum  1st;" 
sire  of  dam,  "  Hawkhill." 

Border  Leicester  Etces — Pens  of  Five. 

Geobge  Simson,  Courthill,  in  Berwickshire ;  Kelso ;  First  Prize,  lOZ.,  for  his 

1  year  3  months  2  days-old ;  bred  by  exhibitor. 

John  Angus,  Wliitefield,  Morpeth  :  Second  Prize,  5^,  for  his  1  year3month.s- 
old  ;  bred  by  exhibitor  ;  sire,  "  Cockbum  2nd." 

The  Hon.  Col.  Edward  G.  D.  Pennant,  M.P.,  Penrhyn  Castle,  Bangor, 
Carnarvonshire  :  the  Reserved  Number,  to  his  1  year  3  months-old  ;  bred 
by  exhibitor. 

William  Purvey,  of  Lintow,  Burnfoot,  Kelso :  First  Prize,  lOZ.,  for  his 

2  years  3  months  2  weeks  3  days-old ;  bred  by  exhibitor ;  sire,  "  Hawk- 
hill  and  Bob." 

John  Angus,  Whitefield,   Morpeth:    Second  Prize,  5/.,  for  his  2  years 

3  months-old ;  bred  by  exhibitor ;  sire,  "  Cockburn  1st.'* 

Herdivich  Bams. 

Gxorge  Browne,  Troutbeck,  Windermere,  Westmoreland :  First  Prize,  157., 
for  his  1  year  2  months  2  weeks-old ;  bred  by  exhibitor. 

BlOHARD  Browne,  Lowwood,  Troutbeck,  Windermere:  Second  Prize,  5/., 
for  "  Moorcock,"  1  year  2  months  1  week-old ;  bred  by  exhibitor. 
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Edward  Nelson,  Gatesgarth,  Buttennere,  Cockermouth,  Cumberland:  the 
Reserved  Number^  to  ''  Second  Fiddle,'*  1  year  1  month  2  weeks-old  ;  bred 
by  exhibitor ;  sire,  **  Young  Napoleon ;"  sire  of  dam,  "  General." 

Edward  Nelson  :  First  Prize,  15?.,  for  "  Thousand-a-Year,"  4  years  2  months- 
old  ;  bred  by  exhibitor ;  sire,  "  General  ;**  sire  of  dam,  "  Wasdale  Cham- 
pion." « 

George  Browne,  Ti-outbeck,  Windermere :  Second  Prize,  5f.,  for  "  No.  V 
7  years  2  months  2  weeks-old ;  bred  by  William  liitson,  Wastel  Head, 
WhitehavcD,  Cumberland. 

Daniel  Crosthwaite,  Ilallgarth,  Keswick,  Cumberland:  the  BeservedNumr 
her^  to  his  4  years  2  months  2  weeks  6  days-old ;  bred  by  Isaac  Hawaii, 
Longscale,  Keswick,  Cimiberland. 

Herdmch  Ewes — Pens  of  Five, 

George  Browne,  Troutbeck,  AVindennere :  First  Prize,  lOL,  for  his  1  year 
2  months  2  weeks-old  ;  bred  by  exhibitor. 

Edward  Nelson,  Gatesgarth,  Buttcrraere,  Cockermouth  :  Second  Prize,  BL, 
for  «  Springflower,"  '*  Mayflower,"  "  Queen,"  **  Boss,"  **  Dadden,"  1  year 
1  month  1  week-old  ;  bred  by  exhibitor  ;  sires,  "  Old  Naix)leon,"  **  Young 
Napoleon,"  "  Bloody  Douglas,"  "  Ned;"  sires  of  dams,  "  General,"  «*  Joe,*' 
*'  Prince  Talleyrand." 

George  Irving,  Wythrop  Hall,  Cockermouth  :   the  Reserved  Number^  to  his 

1  year  2  months  2  weeks-old ;  bred  by  exhibitor. 


WOOL. 
Leicester — Five  Fleeces, 


John   Angus,  Whitefield,  Morpeth,    Northumberland:   Prize,   21.  i    shorn 
2nd  week  in  May,  1864,  from  sheep  15  months-old. 

Oxford  Down — Five  Fleeces, 

CuAHLKs  Howard,  Biddenham,  Bedford :   Prize,  2?. :  shorn  in  May,  from 

shearlings. 

Shropshire — Five  Fleeces. 

Ambrose  Bobotila.m,  The  Oak  Farm,  Drayton  Bassett,  Tamworth,  Staffi>rd- 
shire :  Prize,  21, :  shorn  17th  May,  from  sheep  15  months-old. 

Hampshire — Five  Fleeces. 
William  Humfrey,  Oak  Ash,  Wantage,  Berkshire :  Prize,  27. :  ahom  8th 
June,  from  sheep  IG  months-old. 

Clieviot — Five  Fleeces. 

-uarles  Eea,  DodcliujTton,  Wooler,  Northumberland :  Prize,  21. :  shorn  in 
June,  from  sheep  15  months-old. 

Blaclcfaced — Five  Fleeces. 

''"■TANDER  Wearing  Long,  Mint  Cottage,  Kendal,  Westmoreland :  Pbizk, 
I, :  ffii'^'-i)  i"  July,  from  sheep  2  to  3  years-old. 
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Herdtnch — Five  Fleeces, 

Edwabd  Nelson,  Gatesgarth,  Buttermere,  Cockermouth,  Cumberland :  Pbizb 
21, :  shorn  6th  July,  from  sheep  2  and  2  years-old. 


BUTTER. 

Firhin, 
James  Nicholson,  Blencairn  Hall,  Penrith,  Cumberland :  Peizb,  5/. 

Fresh 
Geoboe    Mander    Allender,  Lee  Grange,  Winslow,    Buckinghamshire: 
Prize,  51, 


IMPLEMENTS. 


Steam  Cultivation. 

John  Fowler  and  Co.,  28,  Cornhill,  London,  and  Leeds  :  the  Prize  of  One 
Hundred  Pounds,  for  their  Set  of  Steam  Cultivating  Machinery  without 
Implements  ;  manufactured  by  the  exhibitors.  Comprising  two  7-horse 
single-cylinder  self-moving  engines  and  windlasses  combined,  800  yards 
best  steel  rope,  20  roiK)  porters,  and  necessary  tools.  The  engines  to  be 
worked  in  combination,  so  that  the  power  of  both  engines  is  applied  to 
the  implement  simultaneously. 

John  Fowler  and  Co. :  the  Prize  of  Fifty  Pounds,  for  their  Set  of  Steam 
Ploughing  Machinery  without  Implements  ;  manufactured  by  the  exhi- 
bitora.  Comprising  a  14-horse  jwwer  engine  (self-moving)  and  windlass 
combined,  an  anchor,  20  rope  ix)rters,  800  yards  best  steel  roi)e,  headland 
ropes,  and  necessary  tools. 

John  Fowler  and  Co. :  the  Prize  of  Fifty  Pounds,  for  their  Set  of  Steam 
Cultivating  Machinery  v/ithout  Implements;  manufactured  by  the  exhi- 
bitors. Comprising  one  7-horse  power  single-cylinder  self-moving  engine 
and  windlass  combined,  anchor,  800  yards  steel  rope,  18  rope  porters,  and 
necessary  tools. 

James  and  Frederick  Howard,  Britannia  Works,  Bedford:  the  Prize  of 
Twenty-five  Pounds,  for  tlieir  Steam  Cultivating  Apparatus  ;  invented 
and  manufactured  by  the  exhibitors.  Ordinary  lO-horse  portable  engine, 
with  separate  windlass,  ropes,  &c.  The  engine  and  windlass  are  stationed 
at  one  corner,  or  outside  the  field  to  be  cultivated.  Every  variety  of  soil, 
and  fields  of  any  shape,  can  be  worked. 

John  Fowler  and  Co. :  the  Prize  of  Twenty  Pounds,  for  their  Four-furrow 
Balance  Plough  and  Digger,  with  Slack  Gear;  manufactured  by  the 
exhibitors. 

J.  and  F.  Howard  :  the  Prize  of  Ten  Pounds,  for  their  Four-furrow  Steam 
Plough ;  invented  and  manufactured  by  the  exhibitors.  Constructed 
with  2  sets  of  boilies,  .right  and  left-handed,  set  point  to  point,  and 
mounted  upon  strong  flanged  wrought  beams.  Scarifying  and  digging 
breasts  can  bo  substituted  for  the  ordinary  ploughing  breasts. 
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John  Fowler  and  Co. :  the  Prize  of  Seventeen  Pounds  Ten  Shillikgs,  for 
their  Five-tined  Balance  Digger  and  Cultivator  with  Slack  Gear ;  manu- 
factured by  the  exhibitors. 

J.  and  F.  Howard  :  the  Prize  of  Twelve  Pounds  Ten  Shillings,  for  their 
Steam  Cultivator  and  Ridging  Plough  Combined ;  invented  and  manu- 
factured by  the  exhibitors.  The  same  implement  as  Howards'  well-known 
Steam  Cultivator,  but  furnished  with  a  ridging-body  and  subsoiler.  In- 
tended to  ridge  and  subsoil  the  land  at  one  operation. 

William  Steeven's,  Godolphin  Eoad,  New  Road,  Hammersmith,  Middlesex : 
a  Silver  Medal,  for  his  Four-furrow  Steam  Plough  and  Cultivator  Com- 
bined'; invented  and  improved  by  the  exhibitor,  and  manufactured  by  J. 
Woodbourne,  Kingslcy.  Is  so  well  arranged  that  it  can  be  made  avail- 
able for  all  general  purposes  of  Steam  cultivation. 

R.  and  H.  Coleman  and  Morton,  London  Road  Works,  Chelmsford,  Essex : 
a  Silver  Medal,  for  their  Steam  Cultivating  Apparatus ;  invented  by 
Yarrow  and  Hilditch,  London,  and  improved  and  manufactured  by  ex- 
hibitors. Consisting  of  a  10-horse  power  double-cylinder  traction-engine, 
with  windlass,  steel  wire  rope,  2  cultivators,  anchors,  porters,  and  field 
tools  complete.  With  this  apparatus  alone  direct  action  is  secured  with 
the  use  of  one  engine. 

J.  and  F.  Howard  :  the  Prize  of  Twenty  Pounds,  for  their  Steam  Harrows ; 
invented  and  manufactured  by  the|; exhibitors.  Is  similar  in  principle  to 
the  exhibitors'  zigzag-harrows  for  horse-power,  but  fitted  with  steerage, 
and  adapted  for  steam-power. 

John  Fowler  and  Co. :  the  Prize  of  Fifteen  Pounds,  for  the  best  Windlass 
for  Steam  Power. 

J.  and  F.  Howard  :  the  Prize  of  Ten  Pounds,  for  the  second-best  Windlass 
for  Steam  Power. 

W.  Savory  and  Sons,  High  Orchard  Works,  Gloucester :  the  Pbize  of  Five 
Pounds,  for  the  thirfbest  Windlass  for  Steam  Power. 

John  Fowler  and  Co. :  the  Prize  of  Twenty  Pounds,  for  the  best  Anchor 
for  Steam  Power. 

Avelinq  and  Porter,  Rochester,  Kent :  the  Prize  of  Ten  Pounds,  for  their 
liope  Porter  for  Steam  Power. 

Coleman  and  Morton  :  the  Prize  of  Five  Pounds,  for  their  Rope  Porter. 

Richard  Garrett  and  Son,  Leiston  Works,  Saxmundham,  Suffolk  :  Highly 
Commended,  for  their  pair  of  Twelve-horse  Power  Winding  Traction 
Engines ;  invented  by  Savory  and  Son,  Gloucester ;  improved  and  ma- 
nufactured by  the  exhibitors.     For  steam-cultivation. 

J.  and  F.  Howard  :  Highly  Commended  for  their  Two-furrow  Steam  Plough  ; 
invented  and  manufactured  by  the  exhibitors.    Intended  for  extra  deep 

tillage. 

fouN  Fowler  and  Co. :  Highly  Commended  for  their  Rope  Porters. 

J.  and  F.  Howard  :  Commended  for  tlieir  Norwegian  Steam' Harrow;  invented 
and  manufactured  by  the  exhibitors.  The  same  in  principle  as  the  well- 
known  Norwegian  Han-ow,  but  fitted  with  steerage,  and  adapted  for 
8team-i)0wer.     Where  a  fine  tilth  is  required,  this  is  most  effective. 

■■ ,  and  F.  Howard  ;  Commended  for  their  Rope  Porters. 
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Ploughs. 

James  and  Frederick  Howard  :  the  Prize  of  Fifteen  Poukds,  for  their 
Plough  (marked  B  B) ;  invented  and  manufactured  by  the  exhibitors. 
Intended  for  general  ])urix)ses  and  deep  work. 

Raksomes  and  Sims,  Ipswich,  Suffolk:  the  Prize  of  Seven  Pounds  Ten 
Shillings,  for  their  Iron  Beam  Plough  (marked  R  N  E),  fitted  with  Two 
Wheels ;  invented,  improved,  and  manufactured  by  the  exhibitors.  Has 
an  improved  solid  beam  trussed  at  its  base,  by  which  simplicity  and 
strength  are  both  attained.  The  wheels  arc  new  in  design,  their  wearing 
surfaces  are  hardened,  and  dirt  excluded,  whilst  the  protruding  axle  is 
superseded.     Fitted  to  produce  square-cut  work. 

Baxsomes  and  Sims  :  the  Prize  of  Seven  Pounds  Ten  SniLiiiNGS,  for  their 
Iron  Beam  Plough  (marked  R  N  G),  with  Two  Wheels  ;  invented,  im- 
proved, and  manufactured  by  the  exhibitors.  For  deep  work.  Capable 
of  ploughing  10  to  12  inches  deep  on  any  soil.  Strong  enough  for  4  or  6 
horses. 

Raksomes  and  Sims  :  the  Prize  of  Fifteen  Pounds,  for  their  Iron  Beam 
Plough  (marked  R  X  F),  Swing ;  invented,  improved,  and  manufactured 
by  the  exhibitors.     For  square-cut  work. 

Kaksomes  and  Sims  :  the  Prize  of  Seven  Pounds  Ten  Shillings,  for  their 
Iron  We&m  Plough  (marked  R  N  E),  Swing ;  invented,  improved,  and 
manufactured  by  the  exhibitors.  Has  a  short  beam,  and  is  fitted  for 
swing-ploughing,  suitable  for  light  land.  It  will  i>roduce  square-cut 
work. 

McGregor  and  Humphrey,  Spring  Garden  Works,  Aberdeen :  the  Prize  of 
Sevkn'  Poun'ds  Tex  Shillings,  ihv  their  Heavy  Land  or  Deep  Furrow 
Swing  Plou'jh  ;  invented,  improved,  and  manufactured  by  the  exhibitors. 
Without  wheels  ;  the  share  is  of  wrought-iron. 

Hunt  and  Pickekixg,  Goulding  Works,  Aberdeen,  the  Prize  of  Ten  Pounds, 
for  their  Turf  and  Stubble-parini;  Plough  ;  invented,  improved,  and  ma- 
nufactured by  the  cxhil)ilors.  A(lapted  forj^aring  any  thickness  from  1  to 
3  inches,  cutting  double  the  width  of  the  ordinary  plough,  leaving  the 
"vvork  dt)ne  in  an  advantageous  state  for  the  action  of  the  atmosphere  ;  all 
the  cutting  parts  and  shield-boards  are  made  of  cast-steel. 

^'  n.  Bentall,  Heybridjzo,  Maldon,  Essex  :  the  Prize  of  Ten  Pounds  for  his 
Patent  Subsoil  Plough  (marked  B I B  F)  ;  invented,  improved,  and  ma- 
nufactured by  the  exhibitor. 

«^-  and  F.  Hancock,  Dudley  Port,  Tipton,  Staffordshire  :  a  Silver  Medal,  for 
their  Subsoil  Pulverizer  Ploucrli ;  invented  and  manufactured  by  the 
exhibitors.  Will  act  as  a  plough  and  subsoiler,  or  subsoiler  only,  for  3  to 
1-  inches  deep. 

^'  and  F.  Howard  :  Highly  ('ommended  for  their  Plough  (marked  B)  ; 
invented  and  manufactured  by  the  exhibitors.  Medium  size  of  new  s<;t 
that  have  been  brought  out  with  the  utmost  care,  and  after  careful  and 
protracted  (experiments ;  the  object  sought  being  to  combine  the  advan- 
tages of  high-cutting  ploughs,  which  lay  the  furrows  at  an  acute  angle, 
witli  those  of  the  rectangular  or  low-cutting  ones. 

Bakkomes  aiid  Sims  :  Highly  Commended  for  their  Iron  Beam  Plough- 
(niarkod  W  X  F),  fitted  with  Two  Wheels  ;  invented,  improved,  and  ma- 
nufactured by  the  exhibitors.  The  mould-board  and  share  are  the  result 
of  many  and  careful  experiments,  and  will  be  found  to  do  first-rate  work. 
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F.  and  J.  Howard  :  Highly  Commended  for  their  Plough  (marked  B  B) ; 
invented  and  manufactured  by  the  exhibitors.  Intended  for  very  deep 
ploughing  or  trenching. 

F.  and  J.  Howard  :  Highly  Commended  for  their  Swing  Plough  (marked 
B  B) ;  invented  and  manufactured  by  the  exhibitors.  Without  wheels, 
and  with  long  handles  and  short  beam.  As  the  point  of  the  share  can  be 
raised  or  lowered  as  it  becomes  worn,  they  have  great  advantage  over  the 
ordinary  swing. 

Ransome  and  Sims  :  Highly  Commended  for  theu*  Cotgreave's  Subsoil  Fen 
Land  and  Trench  Plough ;  invented  by  Mr.  Cotgreave,  Chester ;  improved 
and  manufactured  by  the  exhibitors.  Combines  the  common  trench  and 
subsoil  plough  in  one  implement^  and  will  till  and  pulverize  the  soil  at  one 
operation  from  6  to  18  inches. 

William  Busby,  Newton-le- Willows,  Bedale,  Yorkshire :  Highly  Ck)MlCENDED 
for  his  Two-wheeled  Plough,  for  General  Purposes ;  invented,  improved, 
and  manufactured  by  the  exhibitor. 

Seaman,  Larkworthy,  and  Co.,  Low^esmoor  Works,  Worcester :  Highly 
Commended  for  their  Excelsior  Iron  Plough  with  Two  Wheels  and  Drag 
Chain  (N  X  2) ;  invented  by  Joseph  Seaman,  Worcester,  and  manufactured 
by  the  exhibitors.  Suitable  for  general  purposes,  both  on  light  and  heavy 
land ;  easy  in  draught  for  2  horses,  but  has  sufficient  strength  for  4 ;  wim 
steel  breasts. 

William  Ball  and  Son,  Bothwell,  Kettering,  Northamptonshire :  Highly 
Commended  for  their  Heavy  Land  Plough ;  invented,  improved,  and  ma- 
nufactured by  the  exhibitors. 

John  George  Harrison,  Ravcnsworth,  Bichmond,  Yorkshire  :  Highly  Com- 
mended for  his  Scotch  Double  Mould-board  or  Bidging  Plough  ;  improved 
by  the  Rev.  William  F.  Wharton,  Barnington  Rectory,  and  manufactured 
by  the  exhibitor.  By  this  plough  land  can  be  ridged  and  three  times 
split  for  the  same  horse-power  and  depth  that  it  can  bo  once  ploughed  by 
the  ordinary  plough.    The  land  is  thoroughly  broken  up. 

William  Ball  and  Son  :  Commended  for  their  Iron  Plough  for  Light  Lands 
(B  C  X)  ;  invented,  improved,  and  manufactured  by  the  exhibitors. 

Hunt  and  Pickering  :  Commended  for  their  Light  Land  Iron  Plough 
(G  W  0)  ;  invented,  improved,  and  manufactured  by  the  exhibitors.  Its 
improvements  effect  the  following  objects  : — Rigidity  maintained  under 
the  greatest  strain,  and  without  additional  weight ;  better  balancing  in 
work,  thus  insuring  increased  solidity,  uniformity,  and  steadiness,  "with 
considerably  less  exertion  to  holder. 

W.  Ball  and  Son  :  Commended  for  their  Iron  Plough  for  General  Purposes 
(B  C  X) ;  invented,  improved,  and  manufactured  by  the  exhibitors. 

McGregor  and  Humphrey  :  Commended  for  their  Heavy-land  or  Deep 
Furrow  Wheel-Plough ;  invented,  improved,  and  manufactured  by  the 
exhibitors.  Strong  and  powerful  for  deep  and  heavy  work  with  3,  4, 
or  more  horses. 

McGre(;or  and  Humphrey  :  Commended  for  their  General  Purpose  Swing- 
l*lough  ;  invenicd,  improved,  and  manufactured  by  the  exhibitors.     WiUi 

wrought-iron  share. 

Ransomks  and  Sims  :  Commended  for  their  Beauclerk's  Archimedean  Subsoil- 
Plou«^h;  invented  by  Lord  Beauclerk  ;  improved  and  manufactured  by  the 
exhibitors.  Will  pulverize  the  soil  in  the  operation  of  subsoiling,  at  a 
depth  of  6  to  12  inches  below  the  ordinary  ploughing. 
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BAN80MR8  and  Sims  :  Commended  for  their  Strong  2-Horse  Solid  Beam  Iron 
Plough  (marked  V  R),  fitted  with  Two  Wheels ;  invented,  improved, 
and  manufactured  by  exhibitors.  Adapted  for  any  description  of  soiL 
Will  turn  a  furrow  9  inches  by  13J  inches. 

Cultivators,  Clod-Crushers,  Rollers,  and  Harrows. 

E.  H.  Bent  ALL ;  the  Prize  of  Twelve  Pounds,  for  his  Patent  Light  Broad- 
share,  Cultivator,  and  Subsoil-Plough  (marked  L  I  B  B);  invented 
imi)roved,  and  manufactured  by  the  exhibitor. 

CoLEHAN  and  Morton  :  the  Prize  of  Ten  Pounds,  for  their  Cultivator  with 
Five  Tines ;  invented  by  R.  Coleman,  Chelmsford ;  improved  and  manu- 
factured by  the  exhibitors. 

Charles,  Clay,  the  Stennard  Works,  Wakefield,  Yorkshire:  the  Prize  of 
Eight  Pounds,  for  his  Patent  Cultivator  and  Eradicator;  invented, 
improved,  and  manufactured  by  the  exhibitor.  Is  now  in  general  use, 
and  is  applicable  for  all  cultivating  purposes.  Fitted  with  side  levers, 
seven  tines  and  shares.  The  tines  are  raised  out  of  the  soil  backwards, 
similar  to  a  horse-rake,  so  as  readily  to  relieve  the  implement  when  turn- 
ing at  the  ends ;  width  of  cut  5  feet,  and  may  be  worked  with  3  or  4 
horses  at  a  moderate  depth. 

The  Beverley  Icon  and  Waggon  Company  :  Beverley  Iron  Works,  Beverley, 
Yorkshire ;  the  Prize  of  Nine  Pounds,  for  their  Patent  Serrated  Clod- 
Crusher  and  Roller,  with  Self-cleaning  Action ;  improved  and  manufac- 
tured by  the  exhibitors.  Each  altermate  disc  is  3  inches  larger  in  diameter 
than  the  rest,  which  enables  it  to  work  on  moist  soil  without  clogging. 

WHiLiAM  Ckosskill  and  Sons,  Iron  Works,  Beverley:  the  Prize  of  Six 
Pounds,  for  tlieir  Improved  Clod-Crusher  ;  invented,  im])roved,  and 
manufactured  by  the  exhibitors  :  30  inches  diameter,  C  feet  wide. 

W.  C.  Cambridge,  Bristol :  the  Prize  of  Five  Pounds,  for  his  Six-feet-and-a 
half  Double-Action  Press-Wheel  Poller  and  Clod-Crusher,  Wheels  26 
inches  diameter ;  invented,  improved,  and  manufactured  by  the  exhibitor. 
Fitted  with  tubular  iron  shafts  and  frame,  and  has  grease  boxes  on  the 
checks. 

Amies  and  Barford,  Queen  Street  Works,  Peterborough,  Northamptonshire : 
the  Prize  of  Skven  Pounds,  for  their  Wrought-iron  Water  Ballasting 
Kind-Ivoller;  invented,  improved  and  manufactured  by  the  exhibitors. 
Made  with  two  separate  water-tight  cylinders  of  best  wrought-iron  plates, 
which  can  bo  loaded  with  water  at  ])leasure.  The  extra  weight  is  then 
employed  upon  the  surface  of  the  land  with  the  greatest  possible  ix;r- 
centaccc  of  crushing  jx)wer,  and  two  rollers  (light  and  heavy)  secured  in 
one  instrument. 

The  Beverley  Iron  and  AVaggon  Company  :  the  Prize  of  Three  Pounds, 

for  their  W<ir\vick  Prize  Plain  Field  Roller ;  improved  and  manufactured 
by  the  exhibitors.  Consists  of  nine  cast-iron  cylinders,  each  2  feet 
8  inches  in  diameter,  and  8  inches  wide,  placed  on  a  round  axle,  with 
anns  having  grease  boxes  and  loose  journals. 

J.  and  F.  Howard  :  the  Prize  of  Eight  Pounds,  for  their  3-Beam  Zigzag 
Harrows  (No.  10) ;  invented  and  manufactured  by  the  exhibitors.  Recom- 
mended as  a  heavy  set  of  harrows,  within  the  power  of  a  pair  of  horses. 

J.  and  F.  Howard  :  the  Prize  of  Seven  Pounds,  for  their  Drag-Harrows 
(No.  17) ;  invented  and  manufactured  by  tho  exhibitors.  Width,  9i 
feet. 
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J.  and  F.  Howard  :  the  Prize  of  Five  Poitnds,  for  their  Jointed  Zigzag- 
Harrows  (No.  15) ;  invented  and  manufactured  by  the  exhibitor.  Widdi, 
8i  feet. 

Coleman  and  Morton  :  Highly  Commended  for  their  Cultivator  with  Seven 
Tines  (No.  9) ;  invented  by  R.  Coleman,  Chelmsford,  and  improved  and 
manufactured  by  the  exhibitoi's. 

Amies  and  Barford  :  Highly  Commended  for  their  Press- Wheel  Clod-CruBher 
and  Land-Roller;  invented,  improved,  and  manufactured  by  the  exhi- 
bitors. Made  with  a  new  solid  wrought-iron  frame  and  steerage  guide- 
rod,  by  which  the  draught  is  diminished  one-third ;  also  fitted  with  patent 
self-regulating  scrapers  and  seat  for  the  driver.  Size,  26  inches  diameter 
by  6  feet  long. 

Amies  and  Barford  :  Highly  Commended  for  their  Wrought-iron  nnbreak- 
ablc  Land-Roller ;  invented,  improved,  and  manufactured  by  the  exhi- 
bitors. The  cylinders  (in  two  parts)  and  the  framing  are  made  entirely 
of  best  wrought-iron,  whereby  the  greatest  strength  with  lightness  is 
secured.  The  shafts  are  moveable,  so  that  one  or  two  horses  can  work 
abreast,  as  desired.  Size,  7  feet  long  by  24  inches  diameter;  weight, 
about  7  cwt. 

Ransomes  and  Sims:  Highly  Commended  for  their  Set  of  Four-Jointed 
Harrows  (No.  C20)  ;  invented,  improved,  and  manufactured  by  the 
exhibitors. 

J.  and  F,  Howard  :  Highly  Commended"  for  their  Flexible  or  Chain-Harrow 
(F  2);  invented  and  manufactured  by  the  exhibitors.  Made  to  cover 
8  feet. 

W.  C.  Cambridge  :  Highly  Commended  for  his  Seven-and-a-half  feet  Com- 
bined Tine  and  Chain-Harrow,  7 J  feet  long;  invented,  improved,  and 
manufactured  by  the  exhibitor.  Combines  all  the  essentials  of  the 
ordinary  chain  and  the  tine-harrow ;  for  two  horses. 

S.  CoRBETT  and  Son,  Park  Street  Works,  Wellington,  Salop :  Commended  for 
their  Cultivator,  with  Ten  Tines;  invented  and  manufactured  by  the 
exhibitors.  Fitted  with  lever,  &c.,  and  adapted  for  broad-sharing  stub- 
bles, grubbing,  and  cultivating. 

Hunt  and  Pickering  :  Commended  for  their  Strong  Wrought  Field-Roller ; 
invented,  improved,  and  manufactured  by  the  exhibitors.  Fitted  with 
three  cylinders  24  inches  diameter,  7  feet  long,  and  so  arranged  as  to 
remove  the  friction  from  the  axle,  excepting  in  the  self-lubricating  hard 
metal  patent  bushes  ;  the  axle-ends  are  case-hardened  bushes  easily 
renewed. 

Hill  and  Smith,  Brierley  Hill  Iron  Works,  Staffordshire :  Commended  for 
their  Premium  Wrought-iron  Light  Land-Roller  (No.  1) ;  invented  and 
manufactured  by  the  exhibitors.  7i  feet  wide  by  2  feet  diameter.  Can 
be  drawn  easily  by  one  horse,  and  is  light  enough  for  barley-rolling. 

4 

Brick  and  Tilk-Maciunes. 

TnuN  Whitehead,  Preston,  Lancashire :  the  Prize  of  Five  Pounds,  for  his 
No.  1  Drain-Pipe,  Brick,  and  Tile-Machine;  invented,  improved,  and 
manufactured  by  the  exhibitor. 

John  Whitehead  :  the  Prize  of  Ten  Pounds,  for  his  Vertical  solid  Brick- 
making-Machinc :  invented,  improved,  and  manufactured  by  the  exhi- 
^ntor.  Adapted  only  fur  solid  bricks.  A  most  suitable  machine  for 
-xiiortation,  as  it  may  be  worked  by  horse-power,  steam,  or  water. 
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D.  Pinfold,  Warwickshire  Works,  Ruo;by  :  the  Prize  of  Five  Pounds,  for 
bis  Drain-pipe  and  Brick-making  Machine ;  invented  by  Wright  and  Green 
and  the  exhibitor,  and  improved  and  manufactured  by  the  exhibitor.  Is 
self-acting  and  continuous;  simple,  strong,  and  durable;  makes  very 
superior  bricks  and  pipes,  in  quantities  limited  by  the  means  of  removal 
only,  and  at  a  cost  of  from  2s.  to  2s.  9c?.  per  1000. 


Miscellaneous. 


..  B.  Childs,  481,  New  Oxford  Street,  London,  and  Riches  and  Watts, 
Duke's  Palace  Iron  Works,  Norwich :  a  Silver  Medal,  for  their  Excelsior 
Grain-Separator  (No.  3  size)  ;  invented  and  improved  by  A.  B.  Childs, 
and  manufactured  by  Riches  and  Watts.  Combining  the  action  of  blast, 
riddles,  and  exhaust,  with  an  entirely  new  and  improved  arrangement  of 
the  ricldles,  by  which  oats  and  other  foreign  substances  are  effectually 
separated  without  waste. 

..  B.  Guilds,  and  Riches  and  Watts  :  a  Silver  Medal,  for  their  Portable 
Self-sharpening  American  Grist-Mill;  invented  by  Amory  Felton,  of 
Troy,  U.  S.  A. ;  improved  and  manufactured  by  Riches  and  Watts.  Very 
superior  for  gtinding  all  kinds  of  grain  for  feeding  purposes.  AVarranted 
to  grind  faster  and  more  efficiently  than  any  metal  mill  out.  Arranged 
on  a  high  stand  ;  so  as  to  grind  into  a  sack. 

URGEss  and  Key,  95,  Newgate  Street,  London :  a  Silver  Medal,  for  their 
Set  of  Draining  Tools  ;  invented,  improved,  and  manufactured  by  Parkes 
and  Co. 

MIES  and  Barford  :  HioniiY-CoMMENDED  for  their  Steam-power  Chaff- 
Cutter,  with  Blast  Delivering  Apparatus ;  invented,  improved,  and  manu- 
factured by  the  exhibitors.  The  novelty  in  this  machine  consists  in  a 
newly  patented  fan  or  elevator  attached  to  the  machine,  by  which  the 
cut  chaff  can  be  delivered  in  any  direction  from  the  machine,  and  to  any 
height  desired,  without  manual  labour. 
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SssapS  ntib  3KtporK.— PEIZES  FOR  1865.— All  Prices  of  the 
Eoyal  Agricultural  Society  of  England  are  open  to  general  com- 
petition. Competitors  will  be  expected  to  consider  and  discufis  the 
heads  enumerated. 


I.   MIDDLX:  CLASS  X3>U0ATZ0N. 


Fifty  Soyereigxs  will  bo  given  for  the  best  Essay  on  Middle 
Class  Education,  having  reference  to  the  improvement  of 
the  education  of  those  who  depend  upon  the  cultivation 
of  the  soil  for  their  support. 

n.   AGBICULTUBE  OF  LEI0ESTEB8HIBE. 

Fifty  Sovereigns  will  be  given  for  the  best  Beport  on  the 
Agriculture  of  Leicestershire. 

The  principal  geological  and  physical  features  of  the  county  should  be 
described ;  the  nature  of  the  Soil  and  character  of  the  Farming  iu  its 
different  districts  or  natural  divisions ;  its  Live  Stock  ;  Implements ; 
recent  changes  of  Farm  Management ;  Imj)rovements  lately  intro- 
duced and  still  required ;  remarkable  or  characteristic  Farms ;  the 
condition  and  management  of  Pasture  Land,  any  increase  or 
decrease  in  its  area,  any  improved  means  for  its  renovation  or 
enrichment,  any  change  in  the  uses  to  which  it  is  applied,  being 
especially  noticed. 

HL  SHEEP  stooe:.  ; 

Twenty-five  Sovereigns  will  be  given  for  the  best  Essay  on  the 
Increase  of  Sheep  Stock  on  Strong  as  well  as  Light  Land. 

IV.  SHOBTHOBNS. 

V\v£NTy-FivE  Sovereigns  will  be  given  for  a  Short  History  of  Bisv 
and  Progress  of  Shorthorns. 

V.   CHEESE  AND  BUTTER. 

WEKTY-FivE  SOVEREIGNS  wiU  bo  given  for  the  best  Essay  on  iMx%> 
Comparative  Profit  of  making  Cheese,  Butter,  or  of  grazing 
Stock  on  Pasture  Land  of  various  qualities. 
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YL  WATER  [SmPFLY. 

TwENTT  SoYEBEiaNS  will  be  given  fi>r  the  best  Eesay  on  iihe 
Lnprovement  of  the  Water  Snpply  in  Buzal  Farishea  for 
Agricaltnral  and  Domestio  Fnrpoeefi.  ^ 

Vn.  TABM  BUIIDZNM. 

TwENTT  Sovereigns  will  be  given  for  the  best  Essay  on  the  Com- 
parative Cheapness  and  Advantages  of  Iron  and  Wood  in 
the  oonstmction  of  B00&  for  Fann  Bnildingg. 

Vm.   SEOZiAaCATIOK  AND  MABUNe  OF  LAHB.  ^ 

Twenty  Sovereigns  will  be  given  for  the  best  AQOonnt  of  the 
Bedamation  of  Waste  or  Inferior  Land  by  Marling  or  Diy 
Warping. 

ZZ.  ANY  OTHER  AGBIOULTUEAL  SUBJXXJT. 

TxN  Sovereigns  will  be  given  for  an  approved  Essay  on  any  other 
Agricultural  Subject. 


Beports  or  Essays  competing  for  the  Prizes  must  he  sent  to  the  Secretary 
of  the  Society,  at  12,  Hanover  Square,  London,  on  or  before  March  1, 
1865.  Contributors  of  Papers  are  requested  to  retain  Copies  of  iheir 
Communications,  as  the  Society  cannot  be  responsible  for  their  return^ 


L' 


Ixxvi  Prizes  for  Essays  and  Reports. 


EULES  OP  COMPETITION  FOB  PRIZE  ESSAYS. 


1.  All  information  contained  in  Prize  Essays  shall  be  founded  on  experience 
or  observation,  and  not  on  simple  reference  to  books  or  other  sources.  Com- 
l)etitors  are  requested  to  use  foolscap  or  large  letter  paper,  and  not  to  write  on 
both  sides  of  the  leaf. 

2.  Drawings,  specimens,  or  models,  drawn  or  constructed  to  a  stated  scale, 
shall  accompany  writings  requiring  them. 

3.  All  competitors  shall  enclose  their  names  and  addresses  in  a  sealed  cover, 
on  which  only  their  motto,  the  subject  of  their  Essay,  and  the  number  of  that 
subject  in  the  Prize  List  of  the  Society,  shall  be  written.* 

4.  The  President  or  Chairman  of  the  Council  for  the  time  being  shall  open 
the  cover  on  which  the  motto  designating  the  Essay  to  which  the  Prize  has 
been  awarded  is  written,  and  shall  declare  the  name  of  the  author. 

5.  The  Chairman  of  the  Journal  Committee  shall  alone  be  empowered  to 
oj^n  the  motto-paper  of  any  Essay  not  obtaining  the  Prize,  that  he  may  think 
likely  to  be  useful  for  tlie  Society's  objects ;  with  a  view  of  consulting  the 
writer  confidentially  as  to  his  willingness  to  place  such  Essay  at  the  disposal 
of  the  Journal  Conunittee. 

G.  The  copyright  of  all  Essays  gaining  Prizes  shall  belong  to  the  Society, 
who  shall  accordingly  have  the  power  to  publish  the  whole  or  any  part  of  such 
Essays ;  and  the  other  Essays  will  be  returned  on  the  application  of  the 
writers ;  but  the  Society  do  not  make  themselves  responsible  for  their  loss. 

7.  The  Society  are  not  bound  to  award  a  prize  imless  they  consider  one  of 
the  Essays  deserving  of  it. 

8.  In  all  reports  of  experiments  the  expenses  shall  be  accurately  detailed. 

9.  The  imperial  weights  and  measures  only  are  those  by  which  calculations 
are  to  be  made. 

10.  No  prize  shall  be  given  for  any  Essay  which  hafi  been  already  in  print. 

11.  Prizes  may  be  taken  in  money  or  plate,  at  the  option  of  the  successful 

candidate. 

12.  All  Essays  must  be  addressed  to  the  Secretary,  at  the  house  of  the 
Society,  on  or  before  the  1st  of  March,  1864. 


'*'  Competitors  are  requested  to  write  their  motto  on  the  enclosed  paper  on  which 
tli(»ir  names  are  written,  as  well  as  on  the  outside  of  the  envelope. 
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The  Council  have  fixed  the  following  rates  of  Charge  for  Analyses  to 
be  made  by  the  Consulting  Chemist  for  the  bond-fide  use  of  Members 
of  the  Society;  who  (to  avoid  all  unnecessary  correspondence)  are 
particularly  requested,  when  applying  to  him,  to  mention  the  kind  of 
analysis  they  require,  and  to  quote  its  number  in  the  subjoined  schedule. 
The  charge  for  analysis,  together  with  the  carnage  of  the  specimens^ 
must  be  paid  to  him  by  members  at  the  time  of  their  application. 

No.  1. — An  opinion  of  the  genuineness  of  Peruvian  guano,  bone- 
dust,  or  oil-cake  (each  sample)       6e. 

„  2. — An  analysis  of  guano ;  showing  the  proportion  of  moisture, 
organic  matter,  sand,  phosphate  of  lime,  alkaline  salts, 
and  ammonia        ..  ..         ..  ..  ..  ..     lOs. 

„  3. — ^An  estimate  of  the  value  (relatively  to  the  average  of 
samples  in  the  market)  of  sulphate  and  muriate  of  am- 
monia, and  of  the  nitrates  of  potash  and  soda    ..  ..     lOs. 

„  4. — An  analysis  of  superphosphate  of  lime  for  soluble  phos- 
phates only  ..  ..  ..  ..  ..  ..     lOi. 

„  5. — An  analysis  of  superphosphate  of  lime,  showing  the  pro- 
portions of  moisture,  organic  matter,  sand,  soluble  and 
insoluble  phosphates,  sulphate  of  lime,  and  anmionia  ..     £1. 

„  6. — An  analysis  (sufficient  for  the  determination  of  its  agricul- 
tural value)  of  any  ordinary  artificial  manure  ..  ..     £1. 

„  7. — Limestone : — the  proportion  of  lime,  7«.  6rf. ;  the  propor- 
tion of  magnesia,  10s. ;  the  proportion  of  lime  and  mag- 
nesia ..  ..  ..  ..  ..  ..  ..     15s. 

„    8. — Limestone  or  marls,  including  carbonate,  phosphate,  and 

sulphate  of  lime,  and  magnesia  with  sand  and  clay      ..      £1. 

„    9. — Partial  analysis  of  a  soil,  including  determinations  of  clay, 

sand,  orfranic  matter,  and  carbonate  of  lime       ..  ..      £1,    ' 

„  10. — Complete  analysis  of  a  soil   ..  ..  ..  ..  ..      £3. 

„  11. — An  analysis  of  oil-cake,  or  other  substance  used  for  feeding 
purposes ;  showinj:?  the  proportion  of  moisture,  oil, 
mineral  matter,  albuminous  matter,  and  woody  fibre ; 
as  well  as  of  starch,  gum,  and  sugar,  in  the  aggregate        £1. 

„  12. — Analysesof  any  ve;:c table  product  ..  ..  ..  ..     £1. 

„  13. — Analyses  of  animal  products,  refuse  substances  used  for 

manure,  &c.  ..  ..  ..  ..        from  10«.  to  305. 

„  14. — Determination  of  the  '*  hardness  "  of  a  sample  of  water 

before  and  after  boiling     ..  ..  ..  ..  ..     10». 

„  15. — Analysis  of  water  of  land  drainage,  and  of  water  used  for 

irrigation    ..  ..  ..  ..  ..  ..         ••     £2. 

„  IG. — ^Determination  of  nitric  acid  in  a  sample  of  water  ..  ..     £1. 

N.B. — TJie  above  Scale  of  Charges  is  not  applicahle  to  the  case  of  persons 
commercuiUy  engaged  in  the  Manufacture  or  Sale  of  any  Suhstanoe  sent  for 

Analysts, 

The  Address  of  the  Consulting  Chemist  of  the  Society  is,  Dr.  Augustus 
VoELCRER,  101,  Leadenhall  Street,  London,  E.C.,  to  which  he  requests  that  all 
letters  and  parcels  (postage  and  carriage  paid)  should  be  directed. 
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I. — Sebious  OB  Extensive  Diseases.  • 

No.  1.  Any  Member  of  the  Society  who  may  desire  profesBional  attendance 
and  special  advice  in  cases  of  serious  or  extensive  disease  among  his  cattle, 
sheep,  or  pigs,  and  will  address  a  letter  to  the  Secretary,  will,  by  letam  of 
post,  receive  a  reply  stating  whether  it  be  considered  necessary  that  Professor 
Simonds,  the  Society's  Veterinary  Inspector,  should  visit  the  place  where  the 
disease  prevails. 

No.  2.  The  remuneration  of  the  Inspector  will  be  21.  2s.  each  day  as  a 
professional  fee,  and  IL  Is.  each  day  for  personal  expenses ;  and  he  will  also 
be  allowed  to  charge  the  cost  of  travelling  to  and  from  the  locality  where  his 
services  may  have  been  require.  The  fees  will  be  paid  by  the  Society,  but 
the  travelling  expenses  will  be  a  charge  against  the  applicant.  This  charge 
may,  however,  be  reduced  or  remitted  altogether  at  the  discretion  of  the  Council, 
on  such  step  being  recommended  to  them  by  tiie  Veterinary  Committee. 

No.  3.  The  Inspector,  on  his  return  from  visiting  the  diseased  stock,  will 
report  to  the  Committee,  in  writing,  the  results  of  his  observations  and  pro- 
ceedings, which  Report  will  be  laid  before  the  Council. 

No.  4.  When  contingencies  arise  to  prevent  a  personal  discharge  of  the 
duties  confided  to  the  Inspector,  he  may,  subject  to  the  approval  of  the  Com- 
mittee, name  some  competent  professional  person  to  act  in  nis  steady  who  shall 
receive  the  same  rates  of  remuneration. 

n. — Obdinabt  OB  Otheb  Cases  of  Disease. 

Members  may  obtain  the  attendance  of  the  Veterinary  Inspector  on  any 
case  of  disease  by  paying  the  cost  of  his  visit,  which  will  be  at  the  following 
rate,  viz.,  21.  28.  per  diem,  and  travelling  expenses. 

m. — Consultations  without  visit. 

Personal  consultation  with  Veterinary  Inspector          ..          ..  6s, 

Consultation  by  letter     ..          ..          ..          ..          ..          ..  6s. 

Consultation  necessitating  the  writing  of  three  or  more  letters.  10«. 

Post-mortem  examination,  and  report  thereon..         ..          ..  10s. 

A  return  of  the  number  of  applications  during  each  half-year  being  required 
from  the  Veterinary  Inspector. 

IV. — Admission  of  Diseased  Animals  to  the  Vetebinabt  College  ; 
Investigations,  Lectubes,  and  Bepobts. 

No.  1.  All  Members  of  the  Society  have  the  privilege  of  sendinz  cattle, 
sheep,  and  pigs  to  the  Infirmary  of  the  Royal  Veterinary  College,  on  the  same 
terms  as  if  they  were  Members  of  the  College  ;  viz.,  by  paying  for  the  keep 
and  treatment  of  cattle  10s.  6d.  per  week  each  animal,  and  for  sheep  and 
pigs  "  a  small  proportionate  cliarge  to  be  fixed  by  the  Principal  according  to 
circumstances." 

No.  2.  The  College  has  also  undertaken  to  investigate  such  particular  classes 
of  disease,  or  special  subjects  connected  with  the  application  of  the  Veterinary 
art  to  cattle,  sheep,  and  pigs,  as  may  be  directed  by  the  CoimciL 

No.  3.  In  addition  to  the  increased  number  of  lectures  now  given  by 
Professor  Simonds — the  Lecturer  on  Cattle  Pathology — to  the  pupils  in  the 
Boyal  Veterinary  College,  he  will  also  deliver  such  lectures  before  the  Members 
of  the  Society,  at  their  house  in  Hanover  Square,  as  the  Council  shall  decide. 

No.  4.  The  Royal  Veterinary  College  will  from  time  to  time  furnish  to 
the  Council  a  detailed  Report  of  the  cases  of  cattle,  sheep,  and  pigs  treated 
in  the  Infirmary.    . 
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Beckwith, Rev.  U.. Eaton  Constantine,  WellnKtn.,Sal. 
+Beckwith.  Thos.  Percival . . . a«,  Eaton  Place,  S.W. 
lieddard,  J.. .  .Holloway  Ho.,  l*rcstw<>od, Stourbridge 
IkMdoe.  Richard  C....4,  WhetlierellPlace,  Clifton 
Beecroft,  William.  ..Upton,  Chester 
Beever,  Rev.  William  Holt. .  .Cowbridge 
Bcevor,  Henry... Blyth,  Worksop 
'Joevor,  John,  M.D.. . . Newark- on-Trent 
legbie,  Alexander. . .  Lytham,  Preston,  Lancashire 
fBegg,  David,  M.D.. .  .Canons  Park.  Etlgware,  N.W. 
'Belcher,  Cliarles. . .  Little  Coxwell,  Faringdon 
^Belda^^  Valentine... Royston.  Hertfordshire 
'•"•I    ''ian«-U..Hollins,  Whitehaven 


Bell,  Capt.  Henry... ChaUbnt  LodgB,  ChaltoBlwM 

Bell,  John. . .Biedu  Hall,  Appleby,  W<»rwwrelirf 

Bell,  Matthew. .  .Boome  Park.  Guit«rbary 

Bell,  BIatth«w...WoolBington,  NevcMtlMaHTyM 

Bell,  Robert... Newcastle-on-Tyaa 

Bell,  Thoe..  .Marlboroogh  Ctm.,  KeweMtUhOK-iyne 

BelU  William... Cramlington.  Northnmbarland 

Bell,  WiUiam..  .4,  Westgate,  Ne«ieMtl»-oa-TV«a 

Bell,  William  Read. .  .GiUinghaia,  Bath 

Bell,  Williams R.. . .Gillingham,  Bath 

fBence,  CapL. .  .Kentwell  HaU,  Long  Melted 

Bence.  Henry  A.. .  .Thorington  Hall,  S 

Benington,  T...Wallingfen  Ho.,  North  Caw,  1 

fBennell,  Joseph. .  .Httehin,  Harta ' 

-f-Bennett,  B.  £. . .  Marston  Tmasell  HaU,  Rngby 

Bennett,  E.  . .  .Bedstone  Ho„  Aston-^o-CloB, Salop 

Bennett,  George. .  .30,  Fennhnrdi  Street,  £.(! 

Bennett,  Rev.  Henry  Thorpe. . .  Elgtaam 

Bennett,  James. .  .Ingestone,  Roaa 

Bennett,  John . . .  Little  Riasington,  Boiford,  OiflB 

Bennett,  John  Ewins. .  .Boaworih  Grange,  Rogfay 

Bennett,  Jos.  B.  H.. . .Tatbary,  Burtoik'Oa-TnBt 

Bennett,  T.. ..Park  Farm,  Wobnm,  Bedtedahire 

Bennett,  Thos.  Oatley . . . Bruton,  SoBBeraetiUlie 

Bennett,  Wm.. .  .Regent  Street,  Cambridge 

Reunion,  Ed.  David. .  .Summer  Hill,  Oawestxy 

Benson,  Alan . . .  Papcastle,  Codcermooth 

fBenson,  George. . .  Latwyehe  HaU.  Wenloek,  Salop 

Benson,  John . . .  Tavistock 

fBenson,  William. . . AUerwash  Honae^  ] 

Bentall,  Edwazd  H. . .  .Heybridge,  MaUUm,  ] 

Bentley,  Henry. .  .Eshald  Hooae^  Woodlealbid,  Leeda 

Bentley,  Robert  John...Firmfaig1ey  Airk,  Bivtiy 

Bentley,  Wm.  Handy. .  .Sanaome  Flaee,  Woneater 

Benyon,  Rev.  E.  R. . .  .Cnlflnd  Hall,  Bury  St.  Edm. 

fBenyon,  R.,  M.P.. .  .EngleOeld  Hooae,  Eeadi^ 

Berger,  Wm.  Thomas. .  .Saint  Hill,  EmI  Grinstasi 

lieridge.  Rev.  Basil.  ..Algarkiik,  Spaldiag 

Berkeley,  Cathbeit. .  .Marley  HUL  ( 

fBerkeley,  Robert. .  .Spetchley  Park,  ^ 

fBemers,  John. .  .Holbrook,  Ipswich 

fBemers,  Lady. .  .Keythorpe  HaU.  1 

fBemey,  Sir  Hanson,  Bart. .  • .  Sheepy.  Athentent 

f  Berrington,  A.  D.. .  .Pant  y  Geitxe,  Newpwt^  Ma^ 

Beslcy,  Henry. .  .South  Street,  Exeter 

Bessborough,  Earl  of. .  .PUltovn,  Ireland 

fBest,  Hon.  and  Rev.  S.. . .  Abbotta  Ann,  Andorcr 

Best,  Jas.,  Jan.. .  .The  Hill  Top^  Tenbnry 

Ikst,  Rev.  Thomas. .  Red  Rfee  Hooae*  Andow 

Bethell,  William . . .  Rise,  Beverley 

Bettinson,  R.. .  .Cawthorpe,  Boame,  UneabHUm 

Betts.  John. .  .King's  Langley.  Hertlbrdahire 

Be  van,  Beckfurd. .  .Bury  St.  Edmund'a 

Beverley,  Matthew  B. . .  .Leeda 

lieviss,  Jolm. .  .Sydling,  Dorchester,  Donet 

Bickford,  Joseph. .  .Oxley,  Wolverhampton 

Bidden,  G.  Arthur... Ipswich 

t Bidden,  Herman. . .Playfbrd,  Ipewfefa 

fBiddeU.  Manfred... Play ftnd, Ipewich 

fBiddell,  W\. .  .Hawstead  Hall,  Bnry  St.  BdraoBd'b 

Biildulph.Col.  R.M.,  M.P.. Chirk  CMtle,ChickJf.W. 

Bidwell,  Charles. .  .Marieb.  Ely 

Biehl,  John. .  .Crowhont,  Battle 
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MUW.. . .  St.  Leomrd'i  Fwm,  BtfMiliea.  SoathpCon. 
■n^  E.  Smitli.  .  .TIm  Hyde,  SlaoKham,  Siumx 
■0.  T..  .  LeicMter  Houw,  Great  Dover  Street,  S.E. 
Bi||«.  CluH.  Salby . .  Bourton  Grange,  Much  Wenlock 
■ggliy  John. .  .Cablington,  Leighton  Baisard 
..  .TVent  Vale.  Stoke-on-Trent 
Leonard. .  .Boll  Uotel,Preston,LaDGashire 
i,Col.R.H. . .  BtnghamsMeleombe.Dorcheater 
tBbch.  GcoK8«  FxancU. .  .Clare  Ftok,  Famham 
Bbch,  Tbomas. .  .Grafton  Farm,  Hereford 
Bfach,  Wyrley. . .  Wretham  Ftf  k,  Thetford 
•^fachall,'  T. .  .Kibbleton  Hall,  Preston,  Lancadiire 
tftidam,  William  G....Dunton,  Fakenham 
Bbd,  Goo.. .  .Cheainigton  Court,  Kingston,  S.W. 
tBbd,  J.. .  .Yaxley,  Stilton,  Hontingdonshire 
Bni,  Joaiab . .  .Skouldham  Abbey.  Downham  Market 
tBM,  Iter.  J.  Waller. .  .Briston,  East  Dereham 
tBirkbock,  Henry. .  .Norwich 
tBirkbeck.  Robert. .  .Gatton,  Reigate 

IBUat,  C .  .Plongington  Hall,  Preston,  Lancashire 
Bbkin,  Richard... Apsley  Hall,  Nottin^'ham 
Bnmingham,  Wm.. . .Killerton,  Broadclist,  Devon 
But,  Jacob. .  .30,  Sussex  Gardens,  Hyde  Park,  W. 
Bbeoe,T.P.B.. .  .Kingellie  House,  Newton,Inverncss 
BUiop.  James. . .Stretton  Hall,  Pcnkridge 
Bhhop,  John...3,  The  Walk.  Market  I'l.,  Nor^vich 
Ktton,  £.  C....Nevcastle-on-Tyne 
Back,  Edti ard. .  .High  Street,  Boston 
Isek,  James... 

Kackbourn,  D.. .  .Temple  Brewer,  Sleaford,  Line. 
Bls^bame,  Jas.  Taddy . .  .17,  P&rliament  St.,  S.W. 
Bbckbome,  J.  Ireland. .  .Hale,  Warrington 
Blickbame,  Lt.-Col.L.  jun.. .  .Hale  UHll,Warrington 
Backden,  J.  C .  .Heathcrslaw  Ilou.se,  C«>ld!itream 
fBlaeker,  M.  M.. . .Claremount,  Garemorris,  Mayo 
BUekett, Sir  E.,  Bart.. . . Matfen,  Newcaatle-on-Tyne 
Hackett,  E.  A.,  R.N..  .Oakwoo»l,  Wylam,  Northum. 
BItckstone,  J.. . .  l.Gloucoater  lU..ReR:ent'8Pk.,N.W. 
Blagrave.  Col.  John. .  .Calcot  Park,  Rcailing 
tBlair,  John... 

BliJr Thomas... Mitford,  Morpeth 
Biake,  Alfred. .  .Sutton,  Stanton- llarcourt.  Witney 
Blake,  Francis  John. .  .Norwich 
Blake.  William. .  .Bridge,  South  Pethertoiv 
Blake.  Wm.  John. .  .Danesbnry,  Welwyn 
Bland,  George. .  .Colchy  HalU  Lincoln 
BLuid,  William... Hartlip,  Sittin<;boume 
Blandford,  Thomas... Corbrid^e,  Northumberland 

Blane,  Col.  Robt The  Oaks.  Sunningliill,  Staines 

Blanshard,  H.  E.. . .  Je^mond  Dene  Hall.  Newcastle 
-f-BUnshard,  Richard. .  .53,  Chancery  Lane,  W.C. 
Blashill,  Henry. .  .Steps  Farm.  Downhill.  Hereford 
tBlathwayt,  Gcorfi:e  Wm.. .  .Dyrham,  Cliippenlum 
Bleneowe,  J.  Georce,  M.P.. ..  Bineluun,  Lewes 
fBlcncowe.  Robert  A...  .21,  Gt.  George  St,  S.W. 
Bleneowe,  Robert  Willis. .  .The  Hooke,  LeweA 
Blenkinsop,  John. .  .Simonside  IIo.,  Siouth  Shields 
Blcnkinaop,  Santuel...Ix>bley  Hill, Gateshead 
Blenkiron,  William. .  .iMiddle  Park,  Eltham 
Hide,  John. .  .Hill  Court,  Droitwich 
tUnUiom,  Thomas. .  .Spaldini^ 

:,  Rev.  H.. .  .Lctton,  Weobley,  Herefonl 
!,  John. . .  Warham,  Wells,  Norfolk 


Bloomer.  G.  B..  .TheFann,  Lower  Stonnall.WalnU 
Bloxsidge,  Samori. . . Warwkk 
Blundell,  J.. .  .Bursleden,  Soothampton 
Blundell,  John. .  .Crook  Hall,  Chorley 
Blnndell,  W.  H.. .  .2f ,  Snow  HUl,  Birmingham 
Blnrton.  W.  Monntfort. .  .Field  Hall,  Uttozeter 
Blyth,  D'Urban. .  .Great  Bfassingham,  Roogham 
Blyth.  H.  El. . .Sussex  Farm.  Bomham,  LyoA  . 
tBlyth,  James. .  .M,  Hydo  Bark  Gardens,  W. 
fBoard,  John. . .  Weaterham,  Sevenoaks 
Boards.  Edward. .  .Edmonton,  N. 
Boards,  William. .  .Edmonton,  N. 
fBoby,  Charles..  .Station,  Ipewich 
fBoby,  Robert. .  .Bury  St.  Edmund's 
Bodenham,  Charles. . .  Hereford 
fBody,  R.  B.. . .Hyde  End,  Shinfield,  Reading 
Boger,  Deeble. . .  Wolsdon,  Devonport 
fBoghurst,  William  P.. .  .Prating  Abbey,  Colchester 
Bogue,  John  Morris. .  .Westward  Park.  Wigton 
|^ilean,Sir  J.P.,  Bt. .  .KetteringhamPk.Wymndhm. 
Boiston,  Thomas. .  .Shipcote,  Gateshead 
Bolara,  C. G.. . .Bentinck  Terr.,  Newcastle-on«Tyne 
Bolam,  Harry  G.. . .  Keverstone,  Staindrop,  Durliam 
Bolam,  W.  T.. .  .Bentinck  Terr.,  Newcastle-on-T^no 
Bolden,  Samuel  E. . .  .SpringOeld  Hall,  Laneastex 
fBolitho,  Edward. .  .Pendlveme,  Penxance 
fBolitho,  T.  S.. . .  Pendlveme,  Penianee 
fKolitho,  William. .  .Penianee 
fBolton,  Lord. . .Bolton  Hall,  Bedale 
Bolton,  Daniel. .  .Of&ngton.  Worthing 
Bolton,  G.  Frost. .  .1,  Pleasant  Row,  Newc.-on-Tyno 
Bomfonl.  Benjamin. .  .Pitchill,  Evesham 
Bomford.  Ileminp  James... Dunnington,Alcester 
Bond,  Barnabas... Albur{;h,  Harleston, Norfolk 
Bond,  Benjamin. .  .Draycot,  Cheadle,  Staffordshire 
Bond,  Frederick. .  .Whitelackinj^ton,  Ilminster 
Bond,  (icorf^e.  .  Earl  Soham,  Wickham  Market  , 
Bond,  Rev.  N.. . . Creech  Grange,  Wareham 
Bond,  Robert. . .  10,  Queen  Street,  Ipswich 
Bone,  Henry...  Avon,  Ringwood,  Hants 
Bonnell,  J.  H.... Polling  Place,  Old  Windsor 
t Bonner,  H.  C. .  .East  Rudham,  Rougham,  Norfolk 
Bonner,  W.  Griffiths. . .Holme  Lacy,  Hereford 
BontH.  Sihruder. . .Point  House.  Bhickheath, SwE. 
t Booth,  James  Godf^y . .  .Hamburgh 
Booth,  John  B.. .  .Killerby,Catterick,  Yorkshire 
Booth,  John. .  .Cotham,  Newark,  Nottinghamshire 
Booth,  Richard. . .  Warlaby,  Northallerton 
Booth,  S.  Lister. .  .Bramley,  Leeds 
Borman,  Luke. .  .Irby,  Caistor,  Lincolndiire 
Ikmth,  Sir  Williamson,  Bt. . . .  Ilxton  Park,  St.  Neoto 
t Borough,  C.  B.. . .Chetwynd  Pk.,  Newport,  Salop 
Borries,  Cliristian. . .Quay,  Newcastle<<m*Tyno 
Borries,  Theo.. .  .Greenside  Ho.,  Blaydon-oa-Tyne 
Borston.  Thomas... Shipcote,  Gateshead 
Berth  wick,  John . . ,  Prospect,  Carrickfergna 
fBortier,  Monsieor. .  .La  Panne 
Borton,  John . . .  Barton-le-Street,  Malton 
Bosanqnet,  Rev.  R.  W.. .  .Roch,  Alnwick 
Bosley,  John. .  .Lower  Leyde,  Hereford 
Bostock,  Ellis... 41,  Hunter  St..  Brunswick  Sq.,W.C. 
Bortock,  Thomas. .  .Hill  Top,  Burslem 
Bosworth,  J.  Green. .  .Greetham,  Oakliam,  Rotlaad 
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fBotham.  Georf^. . .  Wezham  Court,  Slongh,  Bucks 

Botly,  Wm.. .  .Salisbury  Villa,  Upper  Norwood,  S. 

Bolt,  William. . .Nantwich 

Botteley,  Thoa.  Downes.  .Black  Lake,  W.  Bromwieh 

Bottinif,  William. .  .Weatmeaton  PI.,  Hurstpierpoint 

Boucherett,  Henry  Robert. ..Hoarcroai,  Rugeley 

-f-Boock,  John  T.. .  .Manchester 

Boultbee,  J.. .  .Noyadd  Ho.,  Aberayron,  South  Wales 

fBourn,  J....Mawley,  Cleobury-Mortimer 

Bourne,  John. .  .Hildenstone,  Stone,  Staffordshire 

Bourne,  John. .  .N.  E.  Railway,  Newcaatle-on-1'yne 

Bourne,  Sam Goldsmith  Ho.,  Whitchurch,  Salop 

Bourne,  Thomas. .  .Newcaatle-on-Tyne 
Bourne,  William. . .  Atlierstone 
Bouverie,  Philip  Pleydell. .  .Brymoro,  Bridgewater 
Bowen,  J.,  Jnn.. .  .Dunvall  Ho.,  Bridgenorth, Salop 
Bowen,  P.  W.. .  .Shrawardine  Castle,  Shrewabury 
f  Bower  ,Edw.  Greaves.  .Cloawmth,  Sherborne,  Dorset 
Bower,  Capt.  Tliomas  B. . .  Iweme  House,  Blandford 
Bower,  George. .  .St.  Neots 

Bowler,  Wm.  Anthony.  ..9,  Whitehall  Place.  S.W. 
Bowley,  William. .  .Cirencester 
Bowly,  David. .  .Cirencester 
Bo«Iy,  Edward. .  .Siddington  House,  Cirencester 
Bowser,  R. .  .Bishop  Auckland,  Durham 
fBowstead,  Thomas. ..Eden  Hall,  Penrith 
fBowyer,  Capt.  H.  A.. .  .Steeple-Aston,  Woodstock 
Box,  John... Civil  Engineer 
Boxall.  W.  B.. .  .Strathfleldsaye,  WinchSeld 
Boyd,  E.  Fen  wick. .  .Moor  House,  Durham 
Boyer,  W.. . .Pywell  House,  Northampton 
Boys,  John. .  .Goldhanger,  Maldou 
Boys,  Robert. .  .Eastbourne 
Braby,  James.  • .  May  banks,  Rudgwick,  Horsham 
Bracehridge,  C.  H.. . .  Atherstone  Hall,  Atherstone 
Brad  bum,  William. .  .Hilton,  Wolverhampton 
Bradbume,J.  Hanbury... Pipe  Place,  Lichtield 
Bradbury,  Thomas. .  .Longroyd,  Brighouse 
Bradbury,  Thomas  Swanwick. . .  Winsford,  Cheshire 
Bradbury,  Wm. . . .  Bradley  Green  Colliery,  Congleton 
Braddock,  Henry. . .  Bury  St.  Edmund's 
Bradford,  Thomas. .  .Cathedral  Steps,  Manchester 
Bnidley,  Thomas. .  .Richmond,  Yorkshire 
fBradshaw,  John. .  .Knowle,  Guildford 
Bradsluiw.W. .  .Slade  Ho.,  Levenshulme,  Manchester 
Bradstock,  Thomas  S.. .  .Cobrey  Park,  Ross 
Brady,  Henry  Bowman... Newcastle^n-Tyne 
Braginton,  George. .  .Torrington,  Devon 
fBraikenridije, J. H....Chew  Magna,  Bristol 
Bramley,  Charles. .  .Fiskerton  Hall,  Lincoln 
Bramwell,  C. .  .Hardwicke  Hall,  Ferry  Hill,  Durham 
Brand,  Hon.  Henry,  M.P....Glynde,  Iicwes 
fBrander.  R.  B.. .  .Tanbridge  House.  Horsham 
Brandon,  Benjamin... Ross,  Herefordshire 
Branson,  WilliamChas.... Little  Weldnn.  Wansford 
Branwhite,F... Chapel  House,  Long  Melf«>rd.  Suffolk 
Brasnett,  J.. .  .Ililboro*  Lodge.  Brandon,  Norfolk 
Bravender,  John. .  .Cirencester 
Bray,  George. .  .The  Haven,  Dilwyn,  Leominster 
fBraybrooke,  Lord. . . Audley  End,  Saffron  Walden 
fBreach,  J.  G.... 

Breavington,  W.  O.  K. . .Bath  Road,  Hounslow,  W. 
Webner,  James.  .Norfolk  Farm,  Windsor  Great  Park 


Brett,  John. .  .Burton  Joye«,  NottingliAm 
Brett,  John. .  .Ozton  Gningv,  Sonthwell 
Brett,  John  Lowdham...Carfe  Lodf«,  Wimbone 
Brett,  Wilford  George. .  .The  Lodg«,  EdMr 
tBre1ts,Chas.... 

Brewster,  Jas.. .  .2,  Westboame  Road,  Banisbary,K. 
Brewster,  S.  N.. .  .Bevran  HiU  Hoaw,  WoodbiUgc 
Brewster,  W.. .  .Balderton  Hall,  WindlUow  Bhnwa. 
Brickwell,  C.  J.. .  .OveitlMvpo  Lodge,  Baaharj 
Bridge,  Thomas. . . Wynfosd  Eaglt,  Duichestof  . 
Bridge,  Thomas. .  .Bottsbnry,  iBfaleatone 
Bridges,  Joshua. .  .London  Road,  Wofeeiter 
Briggs,  John  A.. .  .Eastgate  Houa,  Tentodcm 
Briggs,  Rev.  T.  Barker  W. .  .CapLe  Lodg«, FuUilHwi 
Briggs,  William. .  .Hylton  Castle,  SoBdffland 
Bright,  J.. .  .Longford,  Market  Dmyton,  Shiopshfat 
fBright,  John. ..Teddesley  Vwk  Faim.^akridgt 
Bright,  John,  M.D.. .  .19.  ManehifrSqQWW,  W. 
fBriseo,  Sir  Robert,  Bt.. .  .Crofton  Hall.  Wigton 
fBrise,  Lieut.-Col.  S.B.R..  .FlnefalngMd,  Btalotnt 
tBroadhuist,  John. .  .Foston,  Derbj 
Broadmead,  Philip. .  .MUverton,  Soaienet 
Brodhnrst,  Lucas,  Manton,  Worksop 
Brodie,  John. .  .Newcastle-on-T^ne 
Brodie,  John,  Jun.. .  .Neweastle-on-l^BO 
Bromet,  William  R.. .  .Coekaford»  Tadeaster 
BromBeld,  H.. .Hollow  Mandow,  Stvatfocd-oii-AviB 
Bromley,  James. .  .Cockerham,  lanfastar 
Bromley,  John. .  .Derby 
Bromley,  John . . .  Lancaster 
Bromley,  Robert. .  .Derby 
Bromwieh,  Thomas. . .  WoolstOBtCofeBttj 
Brook,  Arthur  Sswyer. .  .BezhiU,  Hastings 
Brook,  J..  .Pftrk  Farm,  St.  Helen's,  bio  of  Wight 
&ooke,  Edward . . .  Maraden  House,  Stockport 
Brooke,  John  W.. .  .Sibtoo  Fkik,  Yoxfotd.8aflblk 
Brooke,  John,  jnn.. .  .Capel,  Ipewidi 
Brooke,  Rev.  John. .  .Haaghton,  Shiflnal 
fBrooke,  Sir  R.,  Bart.. .  .Norton  Priory,  Rvaeun 
Brooke,  T.  J.  Langford. .  .Mera  Hall,  KnntrfHd 
fBrooke,  William. .  .Northgato  House,  Hnddwsitf 
fBrooke,  Sir  W.De  Capell,  Bait...  .MariMfc-Haitae' 
f Brooks,  Bernard . . .  Lyfbrd,  Ablngdom 
Brooka,  J.  Crosse. .  .Osrville,  NewoMtlo-on*!^ 
Brook,  James  H.. .  .Henley-on«Tliameo 
Brooks,  J.  M.. .  .f ,  Charlotte  Street,  MandMSlv 
Brooks,  Samuel. . .Bank,  Manefaestcr 
Broomfleld,  Thomas. . .lander,  N.B, 
Broomfleld,  Thomas. .  .Qnay,  NeireMtlo-flo>TyM 
Bioomhall.  T.  T.. . Beech  Cliff, Neweastlo,  StiflMk 
Brough,  Charles. . .Blackett  sL,  Nowcasllo-on-l^ 
f  Broughton, Capt.  J.  P.,  jun..  .Tanstall  Hall 
Broughton,  Capt.  P.. .  .Cherry  Monnt,  Kdk,  IidmA 
Broughtun,  E.  Delves...Wistastoin  Hall,  Nantvioh 
Broughton,  J. . .  Almington  Hall,  ICailwt  Diaytan 
Browell,  Edmund  J.  J.. .  .Eaat  Boldon,  Got«hcod 
Brown,  B.. .  .Manor  House,  Shipboome,  Tnntariige 
Brown,  Cuthbert. .  .2,  Derwent-^pL,  Nowoon-Tync 
Brown,  David. .  .Cathendine  Houae,  Brecon 
Brown,  David. .  .North  Earle,  Woolnr,  Alnwidc 
f  Brown,  Donglas. .  .U.  Hertford  Street,  Mayftir 
Brown,  Edw. ...  4,  Chesterfield  St.,  Eoetoa  Bd^  N.W, 
Brown,  George. . .  Avebory,  Chippenham 
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Chinery,  John. . . Wootton  Milton.  Lymington 
Chittenden,  James. .  .Hope  All  Saints,  New  Romne; 
Chittenden,  John. .  .Newchuroh,  New  Romney 
ChiUy,  Edwatd . . .  Guildford 
Chivas,  George. .  .Chester 

fCholmondeley,  Lewd  H. . .  .Holly  Hill,  Southamptoi 
Cholmondeley,  Col.  Hon.  G... Abbott's  Mow 
Chrisp,  Thomas  .  .Hawkhill,  Alnwick 
Christian,  John. .  .Barrow  House,  Oakham 
Cliristy,  James^  jun.. .  .Boynton  Hall,  Clielmsford 
Ciiurch,  John. .  .Woodside,  Hatfleld 
-j-Chorchill,  George. . . Aldershot,  Fordingbridge 
fChnrchill,  Lord. . . Wychwood  Pkrk,  Oxon 

Churchill,  H Barton  Ho..  Morchard  Bishop,  Devo: 

-JChurston,  Lord . . .  Lupton,  Torquay 

-j-Churton,  John. .  .Foregate  Street.  Chester 

Chute,  W.  L.  Wijjirett. .  .'ITic  Vine,  Buaingatoke 

Clare,  ("Charles  L.. .  .Higher  Brou^'hton,  Manchester 

Clare,  W.  Hiurcourt. .  .Twycross,  Atherstone 

fClarance,  John . . . 

Claridge,  William  P.. . .The  Parks,  Loughborough 

f  Clorina,  Lord. . .Kim  Park,  Limerick,  Ireland 

fClark,  H.. .EUintltorpe  Hall,  Borouglibridi;e. Yorks 

Clark,  James..  .View  Lawn,  Longhorsly,  Murpeth 

(^lark.  Rev.  John  Crosby... Chertsey 

(^lark,  John  Wm.. .  .Belkins.  Rom^iey.  Hants 

('lark,  Joseph  II.. .  .Attwood  House,  Maidenhead 

Clark. Thomas. .  .Dcrndale.  Hereford 

Clark,  William. . .Hepstcott  Hall,  Morpeth 

Clark,  William  J.. .  .2,  Royal  Crescent,  Bri;:hton 

fCbrke,  C. .  .Ashby-de-la-Lound,SU'aford,  Line. 

Clarke,  Kdward. ..White  Ho.,  Bracehridge,  Liucolx 

('hirke,  ICdw.. .  .Glt'beland  House,  Lee,  Kent 

-{-Clarke,  James. .  .Carlisle 

Clarke,  G.  11.. .  .Chesterton  Lodge,  Bicester 

Clarke,  Henry . .  .Bmbrooke,  Market  Rasen 

Clarke,  John. . . Long  Sutton 

Clarke,  J.  Goff. .  .Brackley,  Nortliampton 

CHarke,  Jno.  William... Cambo,NeMca»tle-on-Tyne 

Clarke,  Natlianiel..  .Beamish  Park,  Fence  Houses 

Clarke.  Robt.  B.. .  .Haynes  Hill.  Barbadoes 

•tClarke,  T.  E.. .  .Tremlett House,  Wellington.  .Som. 

Clarke,  Thomas  T.. .  .Swakeleys,  Uxbridge 

Clarke,  William. .  .Brack  Farm,  Luton 

Clarke,  W.  B..  .Berwickstead,  Bcckermet,  Whiiel^- 
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CUrkson,  Tho8....Playr<nd  Hall,  Ipawich 
QukMn,  Rev.  T.  L.. .  .Soath  Elmham,  Norfolk 
fCUvering,  Sir  W.,  Bt. .  .Univ.Clab;Suffblk  St.,  S.W. 
Clay,  Charlea. .  .Walton  Grange,  Wakefield 
Clay,  Charles,  Whitchareh,  Salop 
tClay,  Sir  W.,  Bart...  .Fulwell  Lodge.  Twickenham 
Clay,  William  D.. .  .St.  Aiton  House,  Latterwortk 
Clay  den,  John. .  .Littlebory,  Saffron  Walden 
fClayden,  John  C. .  .litdebory,  Saff'roa  Walden 
Clayden/Samael. .  .Linton,  Cambridgeshire 
Clayton,  David  S.. .  .Norbury,  Stockport 
Clayton,  II..  .21,  Upper  Park  Place, DorKtSq.,N.W. 
Clayton,  John. .  .Newcastle-onTyne 
Clayton,  John. . .Hook,  Kingston, S.W. 
fClayton,  Nathaniel. .  .Melville  Street,  Lincoln 
Clayton,R.C.B. .  Carigbyme,AdaTnBtoase,Enniscorthy 
Clayton,  T.O..  .Thorpe  Arch  Hall,  Tadcaster 
Cleasby,  John  H.. .  .High  Heworth,  Qateshead 
Cleasby,  R.  H.. .  .Broomside  House,  Durham 
Cleasby,  Thomas  M.. . .Wilton  Grange,  Redear 
Cleave,  Benjamin. .  .Newcombe,  Crediton 
Clements,  C.  P.. .  .Hesmond's  Lodge,  East  Hoihly 
fClerk,  £.  H.. .  .Burford,Shepton  Mallet, Somersets. 
CliflTe,  Thomas. .  .Crew  Gates,  Crewe 
Clifford,  Henry  Clifford. .  .Frampton  Court,  Diirsley 
Clifford,  Col.  H.  M....Llantilio,Cos8eney,  Ragland 
aifford,  William. .  .52.  Parliament  Street,  S.W. 
fClinch,  Charles. .  .Eagle  Brewery,  Witney 
Clinton,  Charles  H.  Fynea.. .Whitefrisrs,  E.C. 
Clinton, Col.  Fred.... Ashley  Clinton,  Lymington 
Clinton,  Lord..  .Hinton  House, Crediton,  Devon 
Clive,  Hon.  Capt.  G.  W.,  M.P. .  .53,  Grosvcnor  St.,W. 
Clive,  George,  M.P. . .  .Penistone,  Ron,  Herefords. 
f  Clonbrock,  Lord. .  .Clonbrock,  Ahaserah,  Ireland 
Clough,  John. .  .Bootham,  York 
fClowes,  Edmund... Camforth,  Lancaster 
Clowes,  George. .  .Duke  Street,  Stamford  Street,  S. 
Clowes,  Wm  ...51,  Gloucester  Ter.,  Hyde  Park ,  W. 
Clowes,  Col.  W.  L.  . .  .Broughton  Old  Hall,  Mancli. 
Clutterbuck,  Rev. J.C.  .Long  Wittenham,  Abingdon 
Clutterbuck,  R.. .  .Watford  Ho.,  Watford,  Herts 
Clutterbuck.T..  .Warkworth.Acklington,  Northumb. 
Clutton,  Jolin. . .  9,  Whitehall  Place,  S.W. 
Clutton,  Robert. .  .Hartswood,  Reigate,  Surrey 

Clutton,  Robt.  G.. .  .9,  Whitehall  Place,  S.W. 

Clutton,  Wm.... Portland  Villa,  S.  Norwood 

Clutton,  Wm.  James. .  .The  Mount,  York 

Cobb,  Frederick... Walton,  Warwick 

Cobb,  Geo.  Henry. .  .Greenwich 

•fCobb,  Henry..  .26,  Lincoln's  Inn  Fields,  W.C. 

Cobb,  Robert  L.. .  .Higliam,  Rcchetiter  i 

Cobb,  Thomas. . .  Kadnor  Clifl'  Villa,  Sand^ate  ! 

Cobb,  Timothy  Rhodes. .  .Banbury,  Oxon  . 

Cobb,  William  Henry . .  .Colchcstir  I 

Cobbett,  John  M..  M.P.. .  .Skeynes,  Edenbridge  I 

Cobbold,  John  Chevallier,  M.P. . . . Ipswicli  \ 

Cobden,  Richard,  M.P Midhnrst  . 

Cobon,  James . . .  Well  Hall,  Lynn,  Norfolk  ! 

^Cochrane,  Archi.  II. . . . Langton  (jrango,  Darlington    I 

Cochrane,  James... Ilarburn,  Edinburgh 

Coclirane,  Wm.. .  .31,  West  Parade,  Newca»tle-on-T. 

tCocks,  Rev.  C.  R.  Somers. .  .Cleobury  Mortimer 

Cocksedge,  James. .  .Stowmarket 


Codd,  Henry. .  .Adie,  M{dMld«Ter 

Cohen,  Wm. . . .  Cbflstaoti^  Figgs  Maiafa,  lOtduB 

■K>»ke,  Hon.  E.  R.. .  .Longfaid  Hall,  Dcriij 

Colby,  S.  E. . . .  Havod  Grove,  Oudigmn 

Coldham,  H.  W.. .  .Anmer,  Lynn,  Norfolk 

•K>)le,R.J... 

Cole, Thomas H... The Gxeen,Wiek, Bath  .' 

Cole,  Wentworth  L. .  .Orenoeater 

Coleman,  John. . .Soath  Fields  Wandawoith,  S."^ 

Coleman,  John . .  .Pwk  Fum,  Wobom,  Beds 

Coleman,  Richard. . . . Langdon  Abbey,  Dofcr 

Coleman,  Richard. . .  .Chelmaford 

Coleman,  Walter,  Kingsbory  Hall,  Tamtrorth 

'K>>lei^  Alfred. .  .aifton  Lodge,  CUpham  Fkrk,  S 

Collier,  W.  F.. .  .Woodtown,  Tavietoek 

Collin,  Rev.  J.,  jnn.. .  .Rkkllng  Vkuage,  Herts 

Gollings,  Rev.  William  T. . . .  Goemeey 

CoUingwood,  E . . .  Diisington  Hall,  Newc^«i-Tyae 

Collins,  Barnabas..  .Hanston,  Izwarth 

fCoUins,  Henry. .  .38,  Uncoln'a  Inn  Fields,  W.C 

fCoUins,  John. . .  Wonham,  Baapton,  Devon . 

Collins,  Wm.. .  .Aston  Fum,  Stafford 

Collison,  William. .  .Beverley 

Collyer,  Rev.  Canon  R. . .  Warham  ReeL,  Weill,  Nori 

Colquhoun,  J.  C. .  .Chartwell,  Weateriiam 

fColyer,  William. . .North  End,  Ghiyfocd,  Kent 

Colthurst,  John. .  .Chew  Magna,  Bristol 

Golthurst,  J.C...  Hnntworth  Fk.  Fknn,  Btidgvati 

Colvile,  Rev.A.A..  .Livermere  Beotoiy,  Buy  8L  & 

Colvile,  Iaeat.-Oen. .  .Kempiey  House,  Woienler 

Colvile, C.  R.,  M.P..  .LolUngton  Hi.. BoftoiMn-T 

fColvin,  B.  B. . .  Monkhams  Ha.,Waltham  Abbey,  2 

Combe,  R.  H.. .  .Pierrepoint,  Ftenaham,  FanluOi 

Combermere,Visc. .  .Combennere  Abbey.  Nsntir  i< 

fCompton,  H.  C,  M.P.. .  .Lyndhnnt,  Hints 

fCompton,  R. . . .  Eddington  House,  Huigerlbid 

-fCondie,  James. .  .Perth 

Coney,  WiUiam. .  .Battenhall,  Wofcceter 

fCongreve,  S.  B. . .  .Harbors  Magna,  Rugby 

fCongreve,  T. . . .  Leamington  Hattinga,  Rngby 

fCongreve,  W.. .  .Comb  Fields,  Brinkhnr,  Coveatt 

Conington,  Clement. .  .Hagworthingbam.  Spilsby 

•fConsUble,  Sir  Clifford,  Bt. .  .Burton  Obnstable.Ha 

Constable,  Rev.  J.. .  .R.  A.  CoUege,  Ctraneoter 

Conway,  Wm.  S. . .  .Bodryddan,  St.Ajaph'i,  FUntd 

Cooch,  Joshna. .  .Harleston,  Northampton 

Cook,  George. .  .Flitwick,  AmpthOl 

Cook.  George. .  .22,  Aberdeen  Pferk,  Highbury,  N. 

fCook.  John. .  .Hothorpe,  Welford,  NoftlMmptomh 

Cook,  Richard  Samuel . .  .Fiilton  Lodge,  Lntteivort] 

Cook,  William . . .  Hexham 

Cooke.  B.  G.  D. . .  .Colomendy,  Mold 

Cooke,  Qrimwood. . . .  Linton,  Cambridgeshire 

fCooke,  Henry. . .High Street,  Hereford 

Cooke,  James  IL. .  .Berkeley  Cbotle,  Glooeestenhii 

Cooke,  Rev.  James  Y.. .  .Semer,  Ipewich 

Cooke,  Robert  C. . . .  Livermere,  Bury  St.  Edmnnd 

Cooke,  William,  C.E.. . . 

Cooke,  William... Stanford,  Worcester 

tCooke,  Wm.  Fothergill... 

Cookes,  Jno.  R.. . .  Woodhampton  Roose,  Stonrpoi 

Cookson,  John. .  .Meldon  Park,  Morpeth 

Cookson,  G.  J..  .Ben well  Tower,  Newoutlo-on  Tyi 
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Oookaon,  N.  C.  .Benwell  Tower,  Xewcartle-on-Tyne 
CNkMMi,  W.  J..  .Ben well  Tower,  Xewcastle-on-Ty ne 
GDombi.  T.. .  .South  Street,  Dorchester,  Dorset 
Cooper,  Benjamin. .  .rattingham,  Wolverhampton 
fCouper.C.  B....The  Manor,  Micheldever,  Hants 
Cooper,  Edward. .  .Henley-in-Arden 
Cooper,  Edwd.  H.. .Markree Castle,  CoUooney,  Sligo 
OMper,  6.  Kersey. .  .Euston,  Thetford 
Cooper,  Henry  Reeve. .  .Britwell,  Watlin^jton,  Oxon. 
Cboper,  John. .  .Swineshead  House,  Spalding 
Cooper,  Jonathan. .  .Barton,  Bury  St.  Edmund's 
Cooper,  Joseph. . . Redmarley,  Neu ent 
■fCooper,  N.  J.. . . Westjjate,  Mansfield 
Cooper,  Rous  John. .  .Blythburgh  Lodge,  Ilalesworth 
Cooper,  W.  W.. .  .Bamliam,  Thetford 
Cooie,  Georye. .  .Smeetham  Hall,  Sudbury 
jCoole,E.  (llth  HussoTi).  .West  Pk., Fordingbridge 
Coote,  Geo.  Cosens. .  .Tortington,  Arundel 
G>peinan,  George. .  .Dunham  Lo«lge,  Swaffliam 
G^man,  Robert,  jun.. .  .Hcmsley,  Great  Yarmouth 
Copertake, Thos.  G.. .  .Kirk  Langley,  Derby 
fCoppard,  T.. .  .Lanehurst  Ijodge,  Hurstpierpoint 
Oorit,  H.. .  .Central  Farmers'  Club 
Korbet,  H.  R.. . .  Adderley  Hall.  Market  Drayton 
Corbett,  James. .  .Croome  Dabitop.  Severn  Stoko 
'K'Onleroy,  Edward. .  .Clapham  Park,  S. 
Corles,  Edward. .  .Tl»e  C;ollege  Green,  Worceater 
Career,  Edward. .  .E»k  Hall.  Whitby 
Comer,  J.  B.. . . Longforth,  Wcllin^on,  Somerset 
Comer,  Richanl. .  .Torweaton,  Williton,  Taunton 
Cornell  James. .  .Barbridge,  Nantwich 
Cirnewall,  Sir  V.,  Hart.. . .  Moccxs  Court,  Hereford 
Cwingham,R.  W....I>oimd  House,  Ilaxey,  IViwtry 
C>ryton,  August U3. .  .IVn'illie  (.'iLstle,  Cornwall 
.Cjseni,  William. . .  Lan:,'di»n,  Dawlisli,  Devon 
<.'jtpi,  Rev.  C. (J... Stanton  St..  Quintin,  Chippenham 
<-'ither, William... Midille  Aston,  WootNtock 

Cottam,  George  H Old  St.  Pancras  Road,  N.W. 

Cotterell, Sir  II.  G.  Rirt (iarnon.s,  Ilerofonl 

iCjtterell,  Jacob  Henry. .  .G,  Terraco  Walks,  IJailj 

t'>ttin?ham,  Jidm  G (.'hatswortU,  CJiosterlicld, 

TCotton,  Alexander. . . 

C)tton,  H Amor  Hall,  Washbrook,  Ipswich 

Cjtton,  ir.  P.. .  .gnt'X  Park,  IsU'  of  Thanet 
'^Jtton,  Maj.-Gen.  T.  Conyers. .  .Cilhendre,  Knabon 
tG>tton,  Lt.-Col.  Hon.  W.  U.S.. .  .Maljns  Cheshire 
■fCouchman,  ('.. .  .Tt'm]>U«,  lJal>all,  Pirminu'liam 
Couchman,  J.  W.. .  .Toftf^nhani  (Jroen,  N. 
Coulman,  KdwarJ. .  .Tin-  I.t-vrN.  Thorne,  Yorksliir- 
Coulman.  J>)hn...Iiod  HoiKf.  'niorin* 
('■>ul!Mjn.  John. .  .Kii"iiii::\v»irtli,  Ni'wai^tk'-onTyno 

Coulson,  lioU'rt  (' lliirniiriil  Ilou^f,  I'urhani 

(  jult.i>j,  Jam**^,  jun.. .  .Spit'h.'^'atf,  (iranthani 
f^'jultliird,  (».. . .  I-an»>ri  o-it  ASbey,  Unnijitcn,  (.':im. 

(r<>U])land,  John  (i Frri-vtmi,  lJ'»ston 

Tl'jur,  P.  Sim{v*on. .  .14f,  Sn.ii:,'a?o  Srro»'t,  Pt'\LT 

Courthopo,  (i.  C Wiiili_'li.  Hurst  liropu 

CcussmakiT,  I/mnoy. .  .W.'s*\vood,  Farnhmi,  >nrr.'y 
Coventry,  Karl  of. .  .Crooniu  Court,  Kempsey 
Covcrdaie,  John...4,  IJ.dford  How,  W.C. 
Cowen,  Joseph. .  .Sti'lla  Hall,  l;iaydiin-on-Tyn»' 

Cbwen,  J.jun Sti-Ua  IIo-.j-.-,  IMa>di>n-on-'r\:j«' 

•fCax,  Henry... 'J'rt'Vor"ux,  L<ieiibrid.,'e,  Kent 


Cox,  Joseph. .  .Wisbeach 
Cox,  Samuel  Walker. .  .Spondon  Cottage,  Detby 
Cox,  William . . .  Brailsford ,  Derby 
Cox,  Wm.  Thos.. .  .Spondon  Hall,  Derby 
fCoxe,  James. .  .Newtown  Lodge,  Hnngerford 
Coxon,  John. .  .Treeford  Farm,  Lichfield 
Coyney,  C. . .Weston  Coyney,  Longton,  StafTordsIi. 
Crane,  Edward. .  .Forton,  Montford,  Shrewsbury 
Crane,  James. .  .Tolpuddle,  Dorchester 
Cmne,  James. .  .Shrawardine,  Salop! 
Cranke,  John. .  .Fountain  Street.  Ulverstooe 
fCranaton,  Thomas. .  .Little  Dilwyn,  Leominster 
Crawford,  John. .  .Lnmley  Park,  Fence  Hooaet 
Crawfonl,  Thomas. .  .North  Shields 
Crawford,  Rev.  W.  H.. .  .Ilaughley  P*rk,  Woolpit 
Crawford,  Wm.  H.. . .lakelands,  Cork 
fCrawley,  John  S.. .  .Stock wood  Park,  Luton 
Crawshall,  Isaac. .  .Nun  Monkton,  York 
tCrawshay,  Edwd..  .Orthorpe  Ho.,  Market  Harboro' 
Creese,  William. .  .Teddington,  Tewkesbury 
Cressinghami  Jonah. .  .Carshalton,  S. 
Cresswell,  A.  J.  Baker. .  .Creaswell,  Morpeth 
Cresswell,  Gerard  O.. .  .Sedgeford  Hall,  King's  Lynn 
Cresswell,  R.  W.. . .Ravenstone,  Ashby-de-la-Zouch 
Crewe,  Sir  J.  H.,  Bart.. .  .Calke  Abbey,  Derby 
Crisp,  Arthur  William.  .Gedgrave  Hall,  Woodbrid;^} 
Crisp,  Edward,  M.D.. .  .42,  Beaufort  Street,  S.W. 
fCrisp,  Thomas. .  .Butley  Abbey,  Wick  ham  Market 
fCroft,  Arthur  H.. .  .Hutton  Buseell,  York 
Croft,  Rev.  Archdeacon  J.. .  .Saltwood,  Hythe,  Kent 
fCroft,  Sir  John,  Bart.. .  .Kingsdown,  Sittingbourne 
I    fCronon,  Lord . . .  .Mole  Park,  Athlonc,  Ireland 
I    fCrofts,  Rev.  CD...  .Caytliorpe  Rectory,  Grantham 
I    Crofts,  John . . .  Long  Lawford  Hill,  Rugby 
I    Crofts,  T.  W. . .  .Stoneleigh  Terrace,  Coventry 
j    Crompton,  Geor;,'C. .  .Clicsterfleld 
j    Croome,  James. . . Br^adstont",  lierkeley,  (iloucesters. 
Ooome,  J.  Capel. .  .Cerney  House,  Cirenccater 
Croote,  G.  H..  .Crooke,  North  Tawton,  Devon 
'    Crosbie,  Wm.  T.. . .  Ardfert  Abbey,  Tralee,  Ireland 
I    fCross,  Wm.  A.. .  .Red  Scarr,  Preston,  I.aucasliire 
'    Crosse,  Thomas  B. . . .  Shaw  Hill,  Chorley 

Crosskey,  John . . .  Lewes 
'    Crosskill,  Alfred . .  .The  Iron  Works,  Beverley 
KVossley,  Sir  F.,  Bt.,  M.P. .  .Somerleyton,  Lowestoft 
Crosthwaite,  John . . . 
'    -f-Crow,  G. . . .  ( hTihams,  ]k>roughbridge,  Yorkshire 

!    Crowley,  John  L Standford  Hall,  Newport,  Salop 

Croxon,  John. . .  Llanoorda  I'^af,  Onwestry 
•f-Crump,  G.  W..  .Woollas  Hill,  Kckington,  Pcrshore 
I'nimp,  Tliomas. .  .Whitefield,  Tewkesbury 
(?rundwell,  Geor :;;€...  14,  Ashford  Road,  .Maidstcmo 
'    Cruso,  John . . .  Leek ,  Staflbrdahire 

('rutchley,  P.  II Sunninghill  Park,  Staines 

CiiflT.  I.  H....New  Cattle  Market.  Islington, N. 
iCulT,  W.  Fitchett..  .Merriott,  Ilminster 
('ulley,  John. .  .Easton,  Pewsey,  Wilts 
C'llvcrwcll,  .las.. . . Wedmore,  Wcaton-super-Mare 
Cuml'erbatch,  L.. .  .Queen's  Hguae,  Lyndhurst 

tCumming,  I Haitian,  Thurso,  N.B. 

(.'unninghnm,  Capt.  R.  D.  B..  .Hensol.Castle  Douja^ 
Cnnin champ.  John . .  .Hensol,  Caatle  Douglas,  N.B. 
tCure,  Capel. .  .Blake  Hall,  Ongar,  Essex 

b 
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Careton,  George. .  .Bean  Honie,  Shrewsbury 
Currie,  Kdmand. . .  Adbary  House,  Newbury 
Currie,  Henry... West  Hortley  Park,  Leatherhead 
Carrie.  Raikes. . .  Minley  Manor,  Famboro' 
Currie,  Wm.  IMtt. .  .Gt.  Vaynor,  Narberth,  Pembroke 
Curtis,  Capt.  C .  .Pailton  House.  Lutterworth 
Curtis,  Charles  E. . . .  Alton 

Curtis,  B Dummer  Grange,  Baain^rstoke 

Curtis,  Frederick  Thoa. . .  Elmstone  Court,  Sandwich 
Curtis,  Thomas. .  .The  Hall.  Berkhamstead 
tCurtis,  Sir  Wm.,  Bart.. .  .Caynham  Court,  Ludlow 
Curtler, T.  G.. .  .Severe  House,  Worcester 
Curaon,  Hon.  8.  C.  H.  R.. .  .GroTe  Ho.,  Tooting,  S. 
Cust,  Capt.  F.  Henry. . .  EUesmere 
Custance,  Hambleton  F.. .  .Weston  Honse,  Norwich 
Cuthbert,  Rol)ert. .  .Newton-Ie-Willows,  Bcdale 
tCuth1)ert,  William. .  .Beaufront,  Hexham 
Cutting,  Robert  Coote. .  .Hidlington  Uppingham 


D. 

Dacre,  Lord. .  .The  Hoo,  Welwjn,  Herts 

fDacre,  Jo-oeph. .  .Kirklinton  Hall,  Carlisle 

Dalgadrns,  William . . . Rosaire,  Guernsey 

Dal  ton,  Jame^. .  .Fillingham  Manor,  Lincoln 

Daltun,  Thomas. .  .CardiiT 

Danger,  Tliomas. .  .Huntstile,  Brid^ewater 

Daniel,  Charles  R. . .  .Clay  worth,  Bawtry 

Daniel,  Tliomas. .  .Stoodley.  Tirerton 

fDarbishire,  S.  D.. .  .Pendyffrj-n,  Conway 

Darby,  George. .  .Marklye,  Warbleton,  Hurst  Green 

f Darby,  Abraliam. .  .Stoke  Court,  Slough 

tDare,'F.  M.Hall... 

Dare,  R.  W.  Hall. . . Ncwtownbarry,  Ireland 

Darley,  Chos.  Albert. .  .Burtonfleld,  York 

f Darlin<;,  J.. . .Beau  Desert,  Rugeley 

Darling,  Robt.. .  .Plawsworth,  Fence  Houses 

Dambrough,  Thos.  S. . .  .South  Otterington,  Tliirsk 

Darvill,  Henry... Windsor 

fDashwood,  F.  Loftus. .  .Kirtlington  Park,  Oxon 

Dashwood,  Sir  Henry  W.,  Bt.. . .  Ki^tlin^'ton,  Oxford 

f  Dashwoo<l,  M. . .  .9,  Seamore  Place,  M.iyfair,  W. 

Daubony,  Kdmund  J..  .Cleve  House,  Yntton,  Somers. 

Daubcny,  Kpv.  K.  A.. .  .Ampney,  Cirencester 

Daubeny,  R King's  Bench  Walk,  Temple,  E.C. 

Davey,  Georfje. . .  Buckland,  Faringdon 
Davey,  Richard,  M.P.. .  .Redruth,  Comwnll 
David,  Kdward.  ..Fair\«-ater  House,  ("ardifT 
David,  Evan  William. .  .Radyr  Court,  Cardiff 
Davidson,  James.  ..12.'^,  High  Street,  Gateshead 
Diivie,  Sir  II.  Frrgiison,  Bt.,  M.P..  .Creedy.  Cr**diton 
)avie,  J.  Tliornton. .  .Hepsoott  Red  House,  Morpeth 
'^avies,  D.  Price. .  .Trordybryn,  Llandilo 
Davies,  1).  R.. .  .Mere  Old  Hall.  Knutsfonl 
Davies,  E.  H.. .  .Hampton  Hif<hop,  Hfpfonl 
i)avios,  Rt»v.  J.. .  .MiK>r  Court,  1 1  err  I",  ml '•hire 
''•••••"s,  John  Mor'^an,  Froodvalc,  Llandillo 

...^.1,  R<>v.  R.  T Crickhowc-ll,  Brecknockshire 

^.ivics,  Richard... A yb'stnnp  Hill,  II«>n'f.)rd 

''■-■ies,  Ri»l  crt  C S')»?hmin>«tor.  M.iMon 

•«-  T>  b*..n  J.,  Cwrtmanr,  Llangvitlio,  Cardigan 


fDaviea.  Kobt.  P. . .  .BidfswaT,  Narberth.  8.  ? 
Davies,  Mrs.  Susanna. .  .RoehUveston  Manor, 
Davies,  Thomas. .  .BurlUm  Court,  BaTgfailI,I1e 
Davies,  Rev.  W.  I.  K.. .  .Croft  Cutle,  Leomia 
Davis,  Henry. .  .Old  Downs,  Oakhil],  Bath 
Davis,  James. .  .Melcombe  Hotsey,  Blandlbcd 
fDavis,  John. .  .Craubrooke,  Ilford,  E. 
Davis,  Peter. .  .Bickmarrii  Hall,  Alcester 
fDavis.  R.. .  .9,  St.  Helen's  Place,  BiahoiMgat* 
tDavig.R.P.... 

fDavb,  R.  S.  B.. .  .Swerfind  Park,  Enstone.  0: 
fDavis,  f^muel. .  .Swerford  Plark,  Enatone,  Oi 
fDavis,  Thoe.  Henry . .  .Orleton,  Worcester 
Davis,  T.. .  .Little  Wenlodc.  Wellington,  8hn 
Davison,  John. .  .Tlritlington,  Morpeth 
Davison,  John,  Jan.. . ."Mtlington.  Morpeth 
Davison,  Robert  S.. .  .Newborn,  Blaydon-aa'T 
Davison,  John  Perry . . .  Easton  Mandit,  Noitha) 
Davison,  Riehard. •  .Driflleld 
Davison,  Michael. . .Long  bank,  Alnwick 
Davison,  Joaeph. ..Qreeneroft,  Dnrham 
Davey,  Jas.. .  .FUtton-Barton,  South  Molton 
f  Davey,  J.  S.. .  .Redmth,  Cornwall 
Davey,  Robert. .  .Ringwood,  Hampshim 
Davy,  John  T.. .  .Barton  Roaeub,  South MoHi 
Dawes,  John  S.. .  .Smethwick  Honae,  BirmingI 
Dawkins,  E.  H.  F.. .  .Moggerbanger  Ho.,  St.  1 
Dawson,  Edward...Aldcliflre  Hall,  Laacuter 
Dawson,  J.. .  .Gronant,  Khyl,  Flintahire,  N.W 
f Dawson,  Wm.  Edward.  .Ploxnstead  Common 
f  Day,  Charles. . .  CoUeyweaton,  Stamfoid 
Day',  John. .  .Newiek  Lodge,  UckBeld 
Day,  Samuel. .  .St.  Neot's 
f  nay.  Will  iam . . .  Woodyatea,  Saliabory     ' 
f  Deacon,  Jolin. .  .Mabledon,  Tonbridge 

fDean,  A.  K East  Brent,  Axbridge,  Somei 

f  Dean,  F.  K.. .  .East  Brent,  Axbridge.  Somer 

Deane,  F.  H. . .  .Eastcot,  Rnislip^  Watford 

Deane,  Rev.  Henry. . . Gillingham,  Dorset 

Deane,  William  Anthony.. .Webbery  Ho.,  B! 

Dearden,  James. .  .Poole 

Death,  Ambrose. . .  Lawahall,  Saffblk 

f  De  Curzay.  Visct..  .Ch&tean  de  Cnnay,  Lnaij 

Deedes,  Major  G.. .  .Hillhurat  Farm,  Hytho 

Deedes,  William. .  .Sandling  Park,  Hytlie 

f  Dees,  James. .  .Whitehaven 

f  Dees,  Rol)ert  R.. . . Wallsend  Hall.  Nevcarti 

De  I/Isle  and  Dudley,  Lord. .  .PMuhuntPkrl 

Delves,  William. .  .Frant,  Tonbriilge  WelU 

De  Mauley,  Lord. .  .Down  Ampney,  Cirenoea 

tDemidoir,  Prince. .  .Florence 

f  Df nbigh,  Earl  of. .  .Newnham  Paddock,Lnttc 

Denchfield,  J.. .  .Aston  Abbotts,  Aylesbury 

Dcnison,  E<lmund. .  .Doncaster 

f Dcnison,  Sir  W.,  Bart.. .  .New  South  Wales 

Denison,  W.  Beckett. .  .Barley,  I<eeds 

Denman,  Lord . . . Middleton  Hall,  Bakewell 

Denno,  Wm.. .  .Tliree  Counties  Asylum,  Bald 

t  Dennett,  3Iullens. .  .Lodsworth,  Pet  worth,  S 

D(.>nni<t,  John  Oias.. .  .Rosebrough.Northuml 

Dennis,  Rol)ort. .  .Greotham,  Homcastle 

Denson,  Samn«'l. .  .I'icton  Hall,  Cheshire 

f  L>ent,  Johu  Couclier...Sudely  Castle,  Wind 
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Bent,  John  D.,  M.P....Kibrtone  Hall,  Wetherby 
Dent,  Jbwph. .  .Ribstone  Hall,  Wetherby 
Dent,  Joaq)h...Nea8ham  Hall  Farm,  Darlington 
Dnit,Balph...StTeaUam  Castle.  Barnard  Castle 
tDenl,  Wilkinson.  .Flaas  Ho.,  Kirkby  Thore,  Penrith 
Denton,  A.  Bailey. . .  .Stevenage,  Hertford 
DeBothsehild,  Sir  A.,  Bt.. .  .Aston  Clinton, Trinfj 
Berry,  C.  K..... Fanners'  Club,  Newcaalle-on-Tyne 
De Salis,  Rev.  H.  J.. .  .Fringford  Rectory,  Bicester 
Derter,  Wm.. .  .Seckington,  Tamworth 
fDeT^ifford,  Sir  H..  Bt.  .  .Trafford  Pk..  Mancliestor 
DevM,  Charles  F.. .  .Bromley  Lodge,  Kent,  S.E. 
Ben% Thomas. . . .Mount  Ararat,  Wimbledon,  6.W. 
Dwis,  William. . . Woodaide,  Old  Windsor 
^'•'•wIU  John. .  .Purbrook  Park,  Portsmouth 
BBvincenii,  Signor  Giuseppe. . . 
•      J^ ViMix,SirH.,  Bt.. .  .Drakelow  Pk.,Burton.on-Tr. 
+De  \ltre,  n.  D.. .  .Charlton  House,  Wantage 
tDevon,  Earl  of. .  .Powderham  Ca&tle,  Exeter 
Devon,  Cha^.  .St.  Vincent's,  Haddington,  Maidstone 
^  Tomkyns. .  .Whitney  Court,  Hereford 
^^*  William... Middleton,  Bicester 
J*we,  Wm.  T.. . .  Manor  House,  Coates,  Cirenwster 
fDe  Wezele,  Count  G.. .  .55,  Eaton  Sijuare,  S.W. 
T^*»ing,  R,. .  .Carbrooke,  Watton.  Norfolk 
^Wiaton.J.  P.... 

^ykln,  James,  jnn.. . .Whiston,  Penkridj»e 
'^*»»ond,  James. . .  .Beer  Alston,  Tavistock 
fDiekens,  Charles  Scrace. . .  Horsham 
ttckin,  John...Tyndwfr,  LangoUun 
I^ickin,  Ridutnl. . .  .161.  Old  Road,  Stockport,  Lane. 
I^ickinson,  W.  F.  D..  ..Ulverston,  I^ncajihire 
iMckins,  R.  A...WotKlforil  Gmnjie,  N\ olverhampton 
Dickinson,  H.... Severn  Ho., Colebrookdale,  Salop 
fDickinson,  E.  H.. .  .Kinf^'s  Weston,  Somcrton 
Dickinson,  John. . .  Abbotts  Hill,  Wiitford,  Herts 
Dickinson,  William. .  .New  Park.  Lymington 
fOickons,  Thomas. .  .High  Oakham,  Manslleld 

Dickson,  Arthur Queen's  Park,  Chester 

Dickson,  James. .  .(]he>ter 

Pigby,  G.  D.  Wingfleld. .  .SherlKime  Castle, Dorset 
Dighy,  Lord... M interne  Hoase,  l>orchester.  I>or*«'t 
Digby,  Rev.K...Tetteshall  Uei-.tory,  Litcham,  Nori". 
Digby,  Lt.-Col.  R..  .6,  Chapol  St.,  (iros\'enor  Sq..AV. 
Dilke,  SirC.  Wentworth,  Br.. .  .76,  Sloane  St..  S.W. 
f  Dilke,  Charle^j  W...  .T»;.  Sloano  Street.  S.W. 
+Dillon,  Viscount.  ..I )\tchley  HaU.  Enstone,  Oxon 
^Dinnini;,  J.. . Adderstone,  lloUorl,  Northumbprlaml 
Dinning  Joseph ..-.  Lancley  Hill  Top,  Ilaydnn  Bds,'-.'. 
Disney,  Edgar... The  Hyde,  In:jate.'ti»ne 
Disraeli,  Rt.Iln.B.,M.P..  .Huuhenden  Man.,  BurKs 
Divett,  John. .  .Bovey  Tracey,  Devon 
Dix.Geonre  Weatherstone. .  .Howden,  Yorkshin? 

Dixie,  E.  W Wenhas'on  (irani:e  lI;ile»worth 

fDixon,  G«'or,»e  M Huck>i«>\vle  H  M«-.e,  W.-irohani 

Dixon,  Henry. .  .Frankhani,  Tunbrid::i'  Wi-lls 
Dixon,  Henry  Hall...lo,  K.Mi«*in4ton  Sijuarp,  W. 
Dixon,  Hu«}i...5,  Indii  BuiUlinu'S  I-ivi-rpool 
IKxon,  Isaiah. .  .<»ri>ve  Torracf.  I^tils 
Dixon,  John. .  .ll.irmston,  Lmn'In 

Dixon,  J.  T Dunter'.ey,  I^'Uin-lmni,  Ih'\!rr:i 

•fDixon,  John  W.. .  .Cai-Ntor.  Lir.C'iIn>-li:rv 
Dixon,  Peter. .  .Hjlme  Ed-^n,  Carlisle 


Dixon,  Thos.  John. .  .Holton,  Calstor,  Lincolnshire 
f  Dixon,  Thos.  Parkinson. .  .Caistor,  Lincolnshire 
Dixon,  Wm.  F.. . . Pkge  Hall,  Shcfileld 
Dobinson,  Francis. . .  Wilderwick  Ho.,  E.  Grirostcad 
Dobito,  George. . . Lidgate, Cropley  Gro.,  Newmarket 
Docker,  Ludford. .  .PanVs  Hill,  Leigh,  Tunbridge 
fDod,  Whitehall. . .  Llannerch,  St.  Asaph 
Dod,  J.  W.,M.P..  .aoverley Hall. Whitchurch,  Salop 
Dodd,  Henry. . .  .The  Riding,  Hexham 

Dodds.  P.  A Howard  Street,  North  Shields 

Dods,  T.  P.. .  .Anick  Grange,  Hexham 
fDodson,  Charles  E. . . .  Littledale  Hall,  Lancaster 
Dodwell,  J.. .  .Manor  Honse,  Long  Crendon,  Thame 
Doggett,  Thomas  William. .  .Sandon,  Royston 
Dolphin.  T... .SwaOeld.  North  Walsham, Norfolk 
Donald,  Adam. .  .Grainger  St.,  Xewcaslle^n-T^-ne 
Donald,  W.. .  .St.  James's  Hall,  Regent  Street,  W. 
tDoneraile,  Viscount. .  .Doneraile  Court,  Co.  Cork 

Donkin,  David St.  James'  St.,  Newca8tle>on-Tyne 

Donkin,  Robert. .  .Felton,  Acklington,  Northumber. 
Donkin,  Samuel. .  .By well.  Felton,  Northumberland 
fDonovan,  George  (49th  Regt.). . . 
Donovan,  J.  C. .  .Gatwick,  Mill  Hill,  Billoricay 
Dorrell,  Tliomas. . .  Bi^hampton,  Penhore 
Dorrington,  C. . . . Bridehall  Farm,  St.  Albans 
Dormer,  C.  CottriU . .  .Rousliam,  Woodstotdc,  Oxon 
fDorrien,  C. . . Ashdean,  Funtingdon,  Chichester 
Doubleday,  E.. . . Long  Clawton,  Melton  Mowbray 
Douglas,  James. . . Athelstaneford,  Drem,  N.D. 
Dowden,  Thomas. .  .Roke  Farm,  Bere  Regis 
f  Dowdeswell,  (5.  M. . .  I'ark  Gate  Ho..Catsfleld,  Battle 
Dowding,  Edwyn. .  .15,  Vineyards,  Bath 
Downing,  J.  B.... Holme  Lacey,  Hereford 
Downing,  William. .  .I^mington,  Blaydon  on-Tyne 
Downs,  Henry. . . Manor  House,  Basingstoko 
Downs,  J.  H.. .  .Grove  Lodge,  Fulham,  S.W\ 
Downward,  Rev.  Get>rg«'  R.. .  .Shrewsbury 
Downward,  John. .  .Hampton  Hall,  Malpas 
Drake, Sir  T. T. F.  E.,  Bart..  .Nutwell Court, Exeter 
fDrake,  T.  Tyrwhitt. .  .Shardloes,  Amersham 
Drakeford,  David. .  .Dillions,  Crawley,  Sussex 
Draper,  Charles. . .  .Kenil worth 
Draper,  J.  S....Tiungehill,  Hereford 
tDr.»x,J.S.  W.Erle,M.P. .  .CharboroiighPk.Blandford 
Dray,  William... Farningham,  Kent 
fDrew,  Edw. .  .Calcot,Kingscote,Wotton-undcr-Ei1ge 
Drew,  Henry... Exe  View,  Alphington 
•f-Drewe,  E.  Simcoo..Tlje  Grange,  Honiton 
tl>rewitt,  George. . .Manor  Farm,  (Hing,  Chichester 
Drewitt,  Henry. .  .Milvill  Farm,  Titchfield 
Drewitt,  John. .  .North  Stoke,  Arundel 
fDrewitt,  R.  l")awtn'y . . .  Peppering,  Arnndel 
Drewitt,  Tliomas. .  .Piccanl's  Farm,  Guildford 
Drcwry,  George. .  .Newton-in-Cartmel,  Lancashire 

Drink  water,  Fred Madley,  Hereford 

IMver.  Robert  Collin.... 4.  Whitehall  Plnc^,  S.W. 
fDruce.  A.  F.  Milton. . .  .Bunihlleld,  Beading 
•f  Druce,  Joseph . . .  Eynsham,  Oxford 
•fl.)rure,  Samuel . .  .Eynsham,  Oxford 

■{-Drammond,  A.  R C^dlan'i,  New  Forest,  Hants 

Drummond,  Dr.  H. .  .15,  WeHtb.nirne  Tcrrac  »•,  W. 
Drylen,  Tliomas.  ..The  Kennels,  Hiydon  IJritlge 
Ducane,  Chas.,  M.P....Braxte»l  Park,  Witham 
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Duckham,  T. . .  .Bayiham  Coart,Ro«s,  Herefordahire 
+Duckwortli,  Sir  J.,  Bart. . .  .Wear  Ilonse,  Exeter 
fDuckworth,  Rusaell. .  .Murtrey  Hill,  Frome 
Dudding,  Thomas. .  .Pockerby,  Goole 
Dudfield,  Benjamin. . . .Spetehley,  Worcester 
Dudin,  John  B.. .  .Hayes  Grove,  Bromley,  S.C. 
Duffield,  James. .  .Great  Baddow,  Chelmsford 
Dufty,  Thomas. .  .KnapChorpe,  Newark 
Dugdale,  W.  Douglas. .  .West  Chaldon,  Dordiester 
Dnggan,  II.  Stephens... Hereford 
Duke,  Henry. .  .Broadmain,  Dorchester,  Dorset 
Duke,  Stephen ...  Blakehurst,  Arundel 
Dumas,  Francis  Kuper.  •  .25,  Penchurch  Street,  E.C'. 
Dumbrell,  James,  jun.. .  .Ditcbling,  Sussex 
Duncan,  W.  6.. .  .Brad well  House,  Stony  Stratford 
fDuncombe,  Hon.  0.,M.P.. .  .Wareslcy,  Biggleswade 
Dnncombe,  Hon.  W.  E.,  M.P.. .  .The  Leases,  Bedale 
fDuncombe,  Sir  P.  P.,  Bart.. .  .Bletchley,  Bucks 
tDun,  Finlay. .  .Weston  I'tek,  Shi{»ton-on-Stour 

Dunford,  Thos Tyne  Iron  Office,  Newc.-on-Tyne 

f  Dunn,  Gen.,  U.E.. .  .Denford  House,  Hungerford 
fDunn,  Thomas. . .  1 ,  York  Gate,  Regent's  Pk.,  N.W. 
fDunn,  Wm.  H.. .  .Inglewood,  Hungerford 
Dnnn,  Mrs.. .  .Newcast1e-on-Tyne 
fDunne,  Thomas. .  .Birclier,  Leominster 
Dunnicliff,  W,. .  .Frowell,  Nottingham 
Duplessis,  Jules. .  .Newtovm  Park,  Lymington 
Duppa,  T.  D.. . . Longville.  Shrewsbury 
Du  Pre.  C.  G..  M.P.. .  .Wilton  Park,  Beaconsfleld 
Dupuis,  Rev.  G.  J..  .Eton  College,  Windsor 
Durant,  Richard. .  .Sharpham,  Devon 
Durham,  Makin. .  .Thome,  Yorkshire 

tDuval,  Femand  R ChAteau  de  MaroUes,' France 

Dyer,  George. . .  Wey  House,  Alton 

Dyer,  John.  ..Hook  Grange,  Tichfleld 

Dyke,  Sir  P.  H.,  Bart.. .  .Lullington  Castle,  Dartford 

tDyke.Rev.  T.  II.. .  Long  Newton,  Stockton-on-Tees 

Dyne,  F.  B.. . .University  Club, SuflTolk  Street,  S.W. 

])yott,  Col.. . . Freeford  Manor,  Uchfleld 

Dyson,  John.... 24,  Dock  Street,  I.eeds 
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F^land,  John  RoI)ert . . . .  Aisthorpe,  Lincoln 
Ilardlcy,  Wm....Larkton  Hall,  Malpas 
fl-jfirle,  Frederic  W.. . .  .Fdenhurst.  Prescot,Lancash. 
Easam,  William. . . . Averham  Park,  Southwell 
East,  Sir  Gilbert  W.,  Bart.... Hall  PL,  Maidenhead 
fEasfhope,  Sir  John,  Bart.. .  .Fir  Grove,  Weybridgc 

l.aston,  George Horsley  Hill,  South  Shields 

tEaston,  Jame^. . .  Nest  House,  Gateshead 
Easton,  James. .  .Grove,  Soutliwnrk,  S.E. 
Easton,  William. . .  .6,  Hammet  Street,  Taunton 
i:astwood,  R.. .Tljomey  Holme.Whitewell.Clitlieroe 
Eaton,  Charles  O.. .  .Tixovor  Hall,  Stamford 
(Eaton,  George..  .Spixworth,  Norwich 
iCckley,  Richard...  12,  Darlington  Place,  Batli 

Eddison.  Edwin....Headingley  Hill,  Leeds 
•Kildison,  Francis... Adcl  Mill,  Lee<ls 

hJildison,  R.  W.. .  .Headingley  Hill,  Ueds 
•  V'-lison,  WiUiam. . .Huddersfleld 


f Eddowes,  Thos.  Henry. . .  .Pontesbnry,  Salop 
fEden,  Hon.  Wm.  Geo...  .Doneuter 
'fEden,  J. . . .  Beamish  Pk.,  Cbester-le-Street.  Dnrhn 
Edge,  Davis. .  .OuthiU,  Studley,  Warwickahira 
fEdge,  James  Thomas...  Strelley  Hall,  Nottinghai 
fEdmonds,  F.Ezek.. .  .Berryfleld  no..BnidfoTd.Wa 

Edmonds,  R West  Buckland,  South  Molton 

Edmondton.  John. . .Grmssyard  Hall,  LancuCei 
Edmunds,  Edmund . . .  Rngby 
Edwardet,  Frederick. .  .Pilbroath,  Carmarthen 
Edwards,  Francis. .  .Pickeridge  House,  Sloagh 
Edwards.  Frederick. .  .Bamhun,  Thetfod 
Edwards,  Henry  N.. .  .Broadwood,  Leomlnater 
Edwards,  James  L.. .  .Rocheater.  Kent 
Edwards,  John  James. . .  .Broad  He«th,  PraitoigB 
Edwards,  Joseph. .  .Hutton,  Weaton-raper-Mare 
F>d wards,  Joseph  Priestley. .  Fixby  Ftek,  Haliftx 
Edwards,  Peter  Norman. .  .Brinsop  Conzt,  Herelioci 
fEd wards,  Thomas.. ..Whitereott,  Leombister 
Edwards.  William. .  .Crewe  Arma,  Crews 
Effingham,  Earl  of. .  .Tusmore  Hooae,  Bieestcr,  Oz( 
Egerton.  Sir  P.  de  M.  G.,  Bt.  M.P.. .  .Taiporier 
Egerton,  Lord. .  .Tatton  Park,  KnuUford 
Eggar,  James. .  .Brinsted,  Alton 
Egginton,  S.  H.. .  .North  Ferriby,  Broogb,Yoikdii 
Eichholtz,  R.. . .  .Newcastle-on«Tyne 
Ekin,  Thomas. . .  Newmarket 
fEland,  S.  E.. .  ManorHo.,St«iwiek,  Highun  Fern 
Elcho,  Lord,  M.P.. .  .Arrobfield,  Haddington,  N.B 
Eley,  Charles... Beavers  Farm,  Hoonaloir.  W. 
Eley,W.H.,  jun..  .lalinghun,  Frindsbary,  Rocbeat 
f  Elkins,  J.  N. . .  Elkington,  Wei  ford,  Northamptona 
fElliot,  John. .  .Chapel  Brampton,  Northempton 
t Elliot,  John  Lettsom...48,  Oroavenor  Street,  W. 
Elliott,  John.  ..Moor  Hall  Courts,  Newe.-oa*Tjn< 
Elliott,  John. . .  .NewcastleH>n-Tyne 
Ellis,  Charles..  .Franklands.  Hnntpierpoint 
Ellis,  Charles. .  .Meldreth,  Royaton,  Cambridge 
Ellis,  Job. .  .Oswestry 
fEllis,  John. . . Artington,  Guildford 
Ellis,  I.  P.. .  .The  Field,  Hampton  Bishop,  Hcarefb 
fEllis,  Robert  Ridge... Yaldufig,  Kent 
Ellison,  Charles. .  .Oldbury  ]/>dge,  Bridgnorth 
Ellison,  Francis  Charles. . . LowSixergh,  MlInthor| 

Ellison,  P.  G Royal  Arcade,  NewcMUe-on-T} 

EUiston,  B.  A. . .  .Croydon  Arrington, Cambridge 
Ellman,  R.  H.. ..  Land  port,  Lewes 
Ellman,  Thomas. .  .Beddingfaam,  Lewee 
Elmhirst,  Rev.  E....Shawell  Rector}-,  Rngby 
f Elmsall,  Mansfeldt  de  C ..The Club,  York 
Elorza,  General  da  Francisco. .  .Tubia,  Oviedo 
fElston,  Capt.W.. .  .St.  Ann's Rd., North  Brixton, 
Elton,  Sir  £.  M .,  Bt. . . .  Wid worthy  Court,  Honiton 
Elton,  Major  Robert  James. . .  Whitestanton,  Chare 
Elvidge,  Benjamin. . .  Leven,  Beverley 
Elweit,  John  H.. .  .Closebum  House,  CheUenham 
Emhleton,  Dennis,  M.D....Newcastle^n-Tyne 
'  Embleton,  Robert. . .  Back  worth,  Newcaatle-on-Ty 
Emery,  E.  Cro8s\viIler...Storrington,  Sussex 
Emery,  R.  Coleman.. Hurston  PI.,  Storrington,  S 
Emson.  H.  H.. . .  Nether  Hall,Clierry  Hinton.  Can 
t Enfield,  Viscount. . .  Wrothara  Fhrk.  Bamet.  N. 
England,  Richard... Binham,  WelU,  Norfolk 
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BinlAfllen,  Etrl  of. . , .  Florence  Court,  Ireland 

f Entwittle,  John  S.. .  .Foxholes,  Rochdale 

Enyi,  John  Samuel. . . Enys,  Pfenry n.  Cornn-all 

Epton,  W.  M....Luigton  Wraijby,  Lincolnshire 

I»W>«a,  H.  G..  .Newcastle-on-Tyne 

fErkoif,  Adolphot. .  .Derekegryhaza,  Pesth,  Hungary 

tErle,  ReT.  Christopher. . .  Hartlwicke,  Aylcsbnry 

Eri«,Rt  JIon.SirW.,Kt,. .  Bramshot  Grange,Liphook 

&«»«t,  Henry. .  .4,  Whitehall,  S.W. 

Enington,  George. ...  10,  Rutland  Square,  Dublin 

fEirington,  Rowland... Sandon,  Hexham 

Earn.  Wm.. . .Averham  Park.  Southwell 

E«i«ile,  W.  C.  D...  Burley  Park,  lUngwood,  Hants 

f  Eitooart,  E.  D.  B.. .  .Newnton  House,  Tetbury 

Ethelitone,  Rev.  C.  W.. .  .Up  Lyme,  Lyme  Regis 

£Uirick,  Anthony North  Hylton.  Sunderland 

Evans,  E.  M....Llynbarried,  Nantmel,  Kington 

Evans,  Edward.. .Bo veney  Court,  WincUor 

fEvans,  E.  Bickerton. .  .mitbourne  Hall,  Worcester 

Evans,  Edward. .  .7,  Morton  Street,  Sunderland 

Evans,  George. . .  Wimbome,  Dorset 

fEvans,  Henry  J.. .  .B»uk,  Cardiff 

Evmns,  H.  Rawlings,  jun...  .Dilwyn,  Leominster 

Evans,  Isaac  Pearson... Griff.  Nuneaton 

Evans,  James  Eaton. .  .Haverfordwest 

Evans,  John. .  .Uffin^ifton,  Salop 

Evans,  Robert. . .  .'1  oUadine,  Worcester 

Evans,  R.  P.. .  .Orpines,  Wateringbury,  Maidstone 

-f-Evans,  R.  W.. .  .Eyton  Hall,  Leominster 

Evans,  Samuel . . .  Darly  Abbey,  Derby 

Evans,  Tliomas. . . .  Astwood,  Worcester 

Evans,  Thos.  M.  ..West  Hill.  Wandsworth.  S.W. 

Evans,  Capt.T.  B....Uddens,  Wimborne,  Dorset 

Evans,  Thomas  Sutton. .  .Sa\vs!on,  Camltrid;;e 

•f  E\-ans,  Rev.  W.  E.. .  .Burton  Court,  Herefordshire 

Everett,  Rev.  C  H Netherton  Hi>.,  Hunj^eriord 

Everett,  Frederick. .  .Shaw  Rectory,  New  bury,  Berks 
Everington,  William...  .Skegness,  Boston 

tEverington,  Wm.  D Plumstead  House,  Norwich 

Everitt,  James. .  .North  Creake,  Fakenham 
Evershed,  Henry  ...Park  Hall,  (Josaeld,  Ilalstead 

Evershed,  John Vli>ury,  (iuildfonl 

Ewen,  Thomas  L*l'stranf,'e. .  .Dedham,  Colchester 
Ewings,  Wm...Lond.ic  Westm.  Bank,  Lothliiry.K.C. 
Exall,  W.. .  .Kates  (irove  Works,  Reiding,  Berks 
Exley,  Wm.  lI....WislK'ach 
Eyke,  John... Stanton,  ShiflTnal 
•f-Eyre,  Edwin, .  .The  Cottaj^e,  Bishop's  Stoitford 
•fEyre,  ("1.  E.... Warrens,  Stoney  Cross,  Souihampton 
E>re,  Henry  U...  .Shaw  House,  Newl)ury 
Eyre,  Martin. .  .17.  Bellovue  Terrace,  Hull 
E>re,  II.  T..., Hartley,  Totton, Southampton 
+Eyres,  Capt.  Harry. .  .Knock wood  Park,Tei»tenIcn 
Evton,  John  W\nne..  .Lee's  Woo<l,  Mold 
■fEyton,  Tlios.C... Vineyard,  Wellington,  Salop 


F. 


Jaber,  C.Wilson. .  .Northaw  House,  Barnet,  X. 
Fail.  Thomas. .  .Blue  House,  Nedderton,  .Morpeth 
Fair*  J....Warton  Lodge,  Lytham,  Preston,  Lancj^. 


Fair,  Jacob  Wilson. . . . Lymm,  Warrington 
fFair,  William.... Aston>by-Bud worth,  Northwich 
Fairbairn,  George. .  .Holmes  Chapel,  Cheshire 
Faitliful,  Rev.  G.  D.. . .  Lower  Hey  ford,  Oxford 

Falla,  W.  C Crammer  Dyke  House,  Gateshead 

Falmouth,  Viscount... Mereworth  Castle,  Maidstone 
Fane,  Cecil... 

fFardon,  H.  F. . . .  The  Firs,  Bromsgzove 
JFarhall,  J.  N....Tillington,  Petworth 
Farley,  Rev.  a  Turner. .  .Moorhall,  Stoorport 
Farley,  Stephen  L.. .  .Heaton  Dene,  Newc.-on-Tyne 
f  Farmer,  Archibald  H....Theale,  Reading; 
Farmer,  Edward... Gomberfurd  Hall, Tkmworth 
Farmer,  James. . .  .Stretford  Bory,  Leominster 

Famham,  E.  B Qnomdon  House,  Loughborough 

Farnworth,  J.  K. . . .  Alderley  Edge,  Manchester 
Farnworth,  Tlios.  M.... Alderley  Edge,  Manchester 
fFarr,  Ricluird...Wormesley  Grange,  Herefordshire 
•j-Farr,  Wm.Wyndham. .  .Iford,  Christchureh,  Hantn 
fFarrell,  Edward  W....3,  Merrion  Sq.  East,  Dublin 
fFarrcr,  Edmund. .  .Sporle,  Swuffham 

I    Farrcr,  James. . .  Inglelwrough,  Settle 

I    fFarrer,  O.  W.. .  .1,  Hamilton  PUce,  Piccadilly,  W. 

j    Farthing,  Walter. .  .Stowey  Court,  Bridgwater 

i    Faulkner.  C.  F.  A.. . .  Bury  Barnes,  Burfonl,  Oxon 

I    Faulkner,  John. . . Bretby  Farm,  Burton-on-Treni 
Faviel.  George . . .  Amcotes  Lodge,  Goole 
Faviell,  J.  Brown... Stockeld  Park,  Wetherby 
fFaviell,  Mark,  jun.... 

Faviell,  William  Fred.. .  .Down  Place,  Guildford 
Fawcett,  E.  A.. .  .Childwick  Hall,  St.  Albans 
Fawcett,  John . . .  Durham 

.    Fawcett,  Theodore. . . . 

I    Fawcus,  John South  Charlton,  Cliathill 

Fawcus,  Henry  William. ..  .Klford,  Cliathill 

;    Fawkes,  F.  XL. .  .Farnley  Hall.  (Hley 

I    Featherstone,  Wm. . . .  Sunley  Hall,  Kirby-Moor^Ido 
Feather»tonhaugh,  R. . . .  Rockview,  Killucan 
Feilden. Captain  H.  M....Bank  Hall,  Clitheroo 
Feilden,  Captain  J..  ..Witton  Park,  Blackburn 
Feetham,  John. .  .Great  Bunion,  Darlington 
Felgate,  W....9,  Westboume  ('rescent,  W. 
tFellowes,  Jas.. .  .29,  Glouce.ntcr  Place,  W. 

'    Fellow es,  Rolwrt. . . . Bitteswell  Hall,  Lutlenvorth 
Fcllowes,  Rev.  T.  I Beighton  Rectory,  Acle 

\    Fellows,  W.  Manning.  ..Ormesby,  Great  YormoutJi 
fFelton,  Clement.  ..Dunton,  Fakenham 
Fenton,  John  T.  ..Waterloo  Colliery,  l^eds 

+Fenton,  Joseph Baraford  Hall,  Rochdale 

fFenton,  Willam.  ...Beaumonds,  Rochdale 

Fen  wick,  George  A.. .  .Tlie  Bank,  Newc.-on-Tyne 

Fenwick,  George North  Shields 

fFcnwick,  Henry,  M.P...Si>uthill,  Chester-le-Street 

.    Fenwick,  J.  C Riding  Mill,  Northuml)erland 

fFerard,  Charles  Colton. .  .Ascot  Place,  Windsor 

'    Ferrabee.  Jas..  .Phoenix  Ironworks.  Stroud.  Gloucost. 

'    fFerris,  T. . . .  Manningford  Bohune,  Pewsey ,  Wilu 

I    tF^rri.i,  William . . .  Dmycot,  Marlborough 

I    Fest  ing,  K  G. . .  1 ,  Queen  Sq.  PUce.  Westmst.,  S.W. 

I    Ffooks,  Thomas. ..Sherborne 

'    fFfoulkes,  Major  John  J.. . .  Llandyssil,  Shrewsbury 

■    Fiddes,  Thomas  F. . .  .Towneley  Lodge,  Burnley 
Field, Gieorge...Ashur$t  Park,  Kent 
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List  of  Members  of  the 


+Field,  Henry. .  .East Lodge,  Tulse Hill,  S. 
Field,  James  Pope. . , 
Field,  Samuel. .  .Famsfleld,  Sonthwell 
t Field,  William. .  .224,  Oxford  Street,  W. 
Field,  William  David. .  .Swan  Hill,  Shrewsbury 
fFielden,  Joshua. .  .Stansfield  Hall,  Todmorden 
fFielden,  S..  ..Centre  Vale,  Todmorden 
Fieldsend,  C.  R.,  jun....Kirmond,  Market  Kasen 
fFilmer,  Sir  E.,  Bt.,  M.P. .  .EastSuttonPk.,Staplehst. 
Finch,  J.. .  .1,  Adelaide  Place,  London  Brid^^e,  K.C. 
fFinch,  Rev.  W. . . .  Warboys,  Huntinj^donsliire 
fFindlay,  John...Gamstone,  Hereford 
Findlay,  T.  Dunlop.  ..Easter  Hill,  Glasgow 
Finlay,  Alex.  S.. .  .Castle  Toward, Greenock 
Finney,  Samuel. . .  .Gateshead 
+Finnis,  Steriker...The  Elms,  Houghara,  Dover 
Firkins,  Geo.  John. . . . Bishampton,  Pershore 
Firth,  Samuel ...  Burley  Wood,  Leeds 
Firth,  William. .  .Burley  Wood,  Leeds 

Fisher,  A.  B Poulshot,  Devizes 

Fisher  C Prospect  llo.,  Distington,  WhitehaTon 

Fisher,  Henry Michaelchurch,  Ross 

Fisher,  James. .  .Adelaide 

Fitiher,  John. .  .Carrhead  Farm,  Cross  Hills,  Leeds 

Fisher,  P I'rospect  Ho.,  Distington,  Whitehaven 

Fisher,  T.  Forest. .  .Ince  Blundell,  Liverpool 
Fison,  Cornell. ...Manor  House,  Feversham,  Cambs. 
fFison,  John  Pott('rton...HorningHea,  Cambs. 
fFitzgerald,  Maj.  H.  T.G..  .MapertonHo.,Winranton 
Fitzgerald,  Wm.  Seymour.... HoUbrook,  Horsham 
Fitzherbcrt,Sir  W.,  Bt.,  .Somersal  Herbert,  Uttoxeter 
fFitzhngh,  Thomas  Lloyd. .  .Plaa  Power,  Wrexham 
Fitzhugh,  Rev.  Wm.... Street,  Lewes 
Fitzpatrick,  Rt.  Hon.  J.  W.. . .  Abbeyleix,  Ireland 
Fitzroy,  Lt.Col.  H.. .  .Stratton  Strawless,  Norwich 
Fitxroy,  George... Grafton-Regis,  Stony  Stratford 
fFitzwilliam,  Hon.  C.W.. .  .Alwalton,  Peterborough 
Fitzwillioms,  E.  C.  L.... Belmont,  Tenby 
fFitzygram,  Fred.,  Lieut-CoL. . .Carlton  Club,  S.W. 
Fleming,  John. . .  .Newcastle-on-Tyne 
fFletcher,  Lt.-Col.  E.  C. . . .  Kenward.  Yalding 
Fletcher,  George. .  .Shipton,  Cheltenham 
Fletcher,  John  C})arles...Dale  Paik,  Arundel 
Fletcher,  John  Lynch. . .  .11. A.  College,  Cirencester 
Fletcher,  John....  Sand  way  Lodge,  Northwich 
Fletcher,  John. . .  .Merton,  S. 
fFletcher,  J.  P....Sunbury,  S.W. 
fFletcher,  Capt.  Joseph...  WliitehaTen,  Cumberland 
Fletcher,  Robert. . .  Hanover  Square,  Ncwc.-on-Tyne 
Fletcher,  Thomas. .  .Deeping  St.  Nicholas,  Spalding 
Fletcher,  William. .  .Radmanthwait,  MansUeld 
Flower,  Cliarles  Henry... France  Farm,  Blandford 
Flower,  (i.  F.  A..  .Stafford  Farm,  Dorchester 
Floyer,  John... Hints,  Tamworth 
fFloyer,  John. .  .Stafford,  Dorchester 
Floyer,  John  Wadham . . . Martin,  Homcnstle 
fFoljambe,  (ieo.  Saville. .  .Osberton  House,  Worksop 
Folkstone,  Viscount... Longford  Cistle,  S-.lisbury 
Fookes,  IL..  .Whitechurch  Farm,  Blandford 
Forbes,  John  M....Dropmore,  Maidenhead 
Forbe.<«,  Sir  John  Stuart,  Bart...  .Fettercairn,  N.B. 
Ford,  Rev.  C.  H....Bish'.,pton,  Stockton-on-Tees 
^"-d,  Eliaa.    . .  Abbotskenwell,  Newton  Abbott 


tFord,  George. . . .  Barloston.  Stone,  Staffs. 

Ford,  J.,  jun....Ru8hton  Faim.  Blandford 

Ford,  John. . . .Morton  Hall,  Warwick 

Ford,  John . . .  .Market  Raaen 

Ford,  William... Brinsop,  Herefocdshire 

Fordham,  Edward. .  .Odsey  House,  Royston 

Fordham,  Edward  King...Ashwell,  Baldock 

Foreman,  George.. Benton  Grange,  Newc^oo-TvM 

Forester,  G.  T.. .  .Ercall Magna,  Wellington, Shropi. 

Forester,  Rev. R.  T.. .  .Elmsley  Lodge,  Leamingtw 

Forrest.  Thomas... Spurston  Hall.  Tarpocley 

Forrester,  George. .  .Tombland,  Norwich 

f  Forrester,  Joa.  James. .  • 

Forster,  Abraham  T.. .  .Gairetitown,  Kinaale 

fForster  Charles. ..Hanch  Hall,  Lichfield 

Forster,  Edward Salisbury  Hall,  Cliingford 

Forster,  George. .. .Washington,  Dnrfaam 

Forster,  Richard . . .  .White  Hooae,  Gateshead 

Forster,  R.  C. . .  .White  House,  Gateshead 

Forster,  Robert. .  .Tottenham  Green,  N. 

fForster,  Samuel. .  .Southend,  Sydenham, S.E. 

Forster,  W.. .  .Herrington-hill  Ho.,  Fence Hpani 

Fort,  George. . . Alderbury  Hoaae,  Salisbary 

Fortescoe,  Hon.  G. . . .  Boconnuck,  Lostwithiel,  Comr. 

Foster,  J. . . .  Ledsham,  Milford  Junction 

Foster,  J.  P. .  ..Killhow,  Wigton,  Cumberland 

f  Foster,  John  James. .  .Mansion  Street,  Lineoln 

f  Foster,  Richard. .  .Castle,  Loatwithiel,  Cora  wall 

Foster,  Richard. . .  .Gloucester 

Foster,  T.  Nelson . . .  .Gloucester 

Foster,  Wm...  .Canwick  House,  Lincoln 

f Foster,  William. .  .Stourton  Court,  Stoiarbtidf« 

f  Foster,  W.  O.,  M.P.. . .Stonrton  CasUe,  Stmubridg* 

Fothergill,  James. . .  Beest<m.  Nottingham 

Fothergill,  Matthew..  .Cefhxliychdir,  Newport,  MoB. 

Fothergill,  R.. .  .Hen^l  Castle,  Cowbridfre,  S.WalM 

f  Fountaine,  Bernard  T.. .  .Stoke  House,  Bletchley 

Fowle.  W. . .  .Market  Ijivington,  Wiltshira 

Fowler,  Charles.  ..Whitelands,  Bicester 

Fowler,  John  R.,  jun.. .  .Ayleabnry 

Fowler,  M . . . .  Little  Btishy  Farm,  Watfbrd 

f  Fowler,  Robert  C. .  .Gunton  Hall,  Lowestoft 

Fowler.  R.,  jun.. . .  H,  Bennett's  Hill,  BirmingliKa 

Fowler,  Edward  Parsons.... Jersey 

Fowler,  Francis. .  .Ilenlow,  Biggleswade 

Fowler.  L.. .  .Little  Bushey  Farm,  Watfbrd,  Hette. 

Fowlio,  Wm.... 

Fox,  Alfred  Lloyd. .  .Manure  Works,  Penrhya 

f  Fox,  Chas.  B.. .  .Malpas,  Newport,  MonmoatlMUi* 

Fox,  Frederick  F.. .  .Mellwume,  Derby 

f  Fox,  G.  Lane. .  .Bramham  Park,  Tadcaster 

Fox,  Robert. .  .Falconhurst,  Cowden,  Kent 

Fox,  W Elfordlei^'h,  Plympton  St.  Mary,  Devon 

Fox,  William. .  .Duruton,  Sleaford 
Frampton.  Henry . .  .Okers Wood,  Dorchester 
Francis,  Clement..  .Quy  Ilall,  Cambridgeshire 
Francis,  Frederick. .  .War ley  Place,  Brentwood 

Francis,  S.  R.  G Cranham  Place,  Romford,  £. 

Franklin,  Edward  L.. . .  Ancott,  Wallingford 
Franklin,  John. .  .Ewelme,  Wallingford 
f Franklin,  Richard... Clemenstone,  Bridgend 
Franklin,  Robert. .  .Tlie  Park,  Thaxted 
Franks,  George. .  .Thong,  Gravesend 
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.Bramley,  Guildford 
. .  WestQeld,  Mountiath,  Ireland 
Culloden,  Inverness 
I... High  West  Street,  Gateshead 
•  .Elswick  Villa,  Newcastle-onTyne 
jjist  Parade,  Newcastle-on-Tyne 
,  Bt..  .Burwood  Pk.,  Walton-on-Th. 
Y..  .239,  Hackney  Road,  N.E. 
rardner. .  .Rockfield,  Hereford 
....Ashford,  Staines 
igh  Heaton,  Newcastle-on-Tyne 
, . .  High  Heaton,  Newc.-on-Tyne 
.  .Henham,  Wangford 
s. .Benton  PI.,  Newcastle-on-Tyne 
nas. .  .27,  Milbank  St.,  S.W. 
W.... 
Day. .  .St.  John's,  Bungay 

Legent  Street,  Cambridge 

igust...  Mora  via 

1. .  .Newcastle-on-Tyne 

iVlierstead,  Ipswich 

.West  Wratting  Hall,  Linton 

>mas. .  .Boston,  Bromley,  S.E. 

Baglake  Farm,  Dorchester,  Dorset 

Aighton  Lodge,  Gateshead 

Lodge  Park,  Taliesin,  Shrewsbury 

ing. .  .The  Wergs,  Wolverhampton 

.South  Lytchett  House,  Poole 

.Worcester 

». . .  Elmham  Hall,  Thetford 

heading 

'illes... Croydon,  S. 

. .  .84,  Burton  Street,  Gloucester 

l...Bushby  House,  Leicester 

.Coxhoe,  Ferryhill,  Durham 

.Birchill  Farm,  Baslow,  Chesterfield 

nes  G.  C The  Chantry,  Frome 

is. .  .Thorpe  Hall,  Elkington,  Louth 

G. 

stus  W....Leip:li House, Tooting, S. 

T.. .  .Baystone,  Chipping  Sodbury 

.Kilnocks,  Botley,  Hants 

.  .Kingston  Farm,  Dorchester 

Dorchester 

s  P.. .  .Little  Langford,  Heytesbiiry 

.  .Clavordon  I/Cys,  Warwick 

nt,  M.P.. .  .Serlby  Hall,  Bawtry 

GeranVs  Bri<liie,  St.  Helen's,  Lane. 

»..,Canwick  Uoad,  Lincoln 

•t  K Nocton,  Lincoln 

...New  Veterinary  Col.,  Edinburgh 

H Hayne  IIou.>.e,  Tiverton 

..Shotover  House,  Wheatley,  Oxon 
lie  Green,  Thornton-le-Moor,  Cliesier 
I....Stanwick,  Iligham  Ferrers 
...Heaves,  Milnthorpe 
.  .Elm  House,  WinkOeld,  Windsor 
I. . . Yarm,  Cleveland 
OS. . .  .Dunston  Lod^'c,  Gateshead 
aa  Durham. .  .Gateshead 


Garbutt,  William. . .Dunston  Lodge,  Gatethead 

fGard,  R.  Sommers. .  .Rougemont  House,  Exeter 

Garde,  T. . . .  Ballinacurra,  Midleton,  co.  Cotrk 

Gardner,  Francis. .  .Ry burgh,  Fakenham 

Gardner,  R.  W. . .  .Pkrsonage,  Ombersley,  Droitwieh 

Gardner,  Thos.  K...  .Leighton,  Wellington,  Salop 

Gardner,  W.  A.. .. Hougli Green,  Chester 

Gardner,  William  NetUeton. .  .Wells,  Norfolk 

fGardom,  T.  W. . .  .The  Yild,  Baslow,  Chesterfield 

Gartit,  Charles. . . Wincham  Cottage,  Knntsfbrd 

Garmston,  John. .  .Worcester 

Game,  George. .  .Churchill  Heath,  Qiipping  Norton 

fGame,  John. .  .Filkens,  Lechlade 

■j-Garne,  Robert. . .  Aldsworth,Northleach 

+Game,  Wm.. .  .Kilkenny  Farm,  Bibury,  FaiiAnd 

Garnett,  Jeremiah. . . . Wharfeside,  Otley,  York 

Gamett,  William. .  .Clitheioe 

Garuett,  W.  J.,  M.P. . .  .Bleasdale  Tower,  Oarstuig 

Garrard,  E.  H..  .Clopton  House,  Broadway,  Wore. 

Garrard,  C.  B. D. . . . Lamar  Hall,  St.  Albans 

fGarratt,  John. .  .Bishop's  Court,  Exeter 

Garraway,  E.. .  .Norcott  Farm,  Wonersh,  Gaildfixd 

Garrett,  Richard.  ..Carlton  Hall, Saxmundham 

Garrold,  R.  H....Kilforge,  Ross 

Garsed,  John . .  .The  Moorlands,  Cowbridge 

Garth,  T. C. . .  .Haines  Hill,  Reading 

Gascoyne,  Wm.. .  .Bapchild  Court,  Sittingbouns 

Gascoyne,  William  Whitehead ...Sittingboame 

fGaskell,  Henry  L... .Kiddington  HaU,  Woodstock 

■f  Gatacre,  Edward  L.. .  .Coton,  Kidderminster 

Gater,  John . .  .West  End,  Southampton 

Gates,  John  A.. .  .Grange  Farm,  Sapiston,  Ixsrorth 

fGates.  R.. .  .7,  Sussex  Place,  Horsham 

Gatty,  George. .  .Felbridge,  East  Grinstead 

Gaudern,  J Earl's  Barton,  Wellingborough 

Gaunt,  Thomas. . .  .Smite,  Worcester 

Gauntlett,  F.  E, . .  Leases  Terrace,  Newcastle-on-Tyne 

Gauntlett,  W.  H..  .Eston  Junct.,Middlesbro*-on-Tees 

fGauthorp,  Henry... Widness,  Warrington 

f  Gawne,  Edw.  Moore. .  .Kentraugh,  Isle  of  Man 

fGeary,  Sir  W.  R.  P.,  Bt.. .  .Oxen  Heath.  Tunbridge 

Gee,  Thomas. .  .Brothertoft,  Boston 

Geldard,  Chris.  John. .  .Cappleside,  Settle 

Gelderd,  George  A.. . . Aikrig  End,  Kendal 

Cell,  Robert. . .  .Grimston  Lodge,  York 

George,  Thomas.  ..Bjrthome,  Thrapstone 

George,  T.  Willington. .  .BelleTue  House,  Leeds 

f  German,  George. .  .Measham  Lodge,  Atherston« 

(iervis,  Sir  G.  E.  M.  T.,  Bt.. .  .Christchurch,  Hants 

Gibb,  James..  .Crown  Villa,  Southport 

Gibbon,  A. .  .Staunton,  Coleford,  Gloucestershire 

Gibbens,  Edward. .  .Minster,  Isle  of  Thanet 

Gibbons,  Henry... Hampton  Bishop,  Hereford 

Gibbons,  Stephen... Brocklesby  Park,  Ulceby 

fGibbs,  George. .  .Belmont,  Bristol 

fGibbs,  Hen.  IL.  .St.  Dunstan's,  Regent's  Pk.,  N.W, 

Gibbs,  Philip  H.. .  .Eckington,  Worcester 

Gibbs,  Robert... Carhampton,  Dunster 

Giobs,  Thomas. . .  .Sawndby,  Retford 

Gibbs,  Thomas. .  .26,  Down  Street,  Piccadilly,  W. 

Gibbs,  W.. .  .Alveston  Hill,  Stratford-upon-Airon 

Gibbs.  Wm Tyntesfleld,  Bourton.  Bristol 

Giblett,  John... Lower  Clapton,  N.E. 
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fOibson,  John  Kirk.  .Ingleby,  Lincoln 
Gibson,  Robt...  .South  Benwell,  NeMcastle-on-Tyne 
Gilbert,  Henry. .  .Bamby  Manor,  Newark,  Notts 
Gilbert,  James. .  .117,  Wheeler's  Road.  Birming:ham 
fGilbert,  R.. .  .Ashby  Hall,  Berghapton,  Norfolk 
Gilbert,  R.,  jun....A8hby  Hall,  Bergh  Apton,  Norf. 
fGilbert,  Thomas  W.. .  .The  Close,  Salisbury 
fGilbert,  William  A.. .  .Cantley.  Acle 
GilberUon,  M. . .  .Elm  Cottage.  Egham  Hill,  Surrey 
Giles,  Henry,  jun.. .  .Croxton  Park,  Tlietford 
Gilford,  William. .  .North  Luffenham,  Uppingham 
Gill,  George. .  .Weston,  Shrewsbury 
Gillespie,  A.. .  12,  St.  Mary's  Terrace,  Newc.-on-Tyne 
Gillett,  Charles. .  .Cote  House,  Bampton,  Oxon 
Gillett,  John. .  .Fawler,  Charlbury 
Gillett,  John. .  .Minster  Lovel,  Witney 
Gillett.  Tliomas. .  .Kilkenny,  Farinf^don 
Gillow.  Rev.  Charles... Ushaw  College,  Durham 
Gilliatt,  W.  J..  Ashby  Puororum,  Horncastle,  Lincsh. 
Gilpin,  James..  .Roseworth  Villa,  Newcastle-on-Tyne 
Gilpin>Brown,  G. .  .Sodbury  Park,  Richmond,  Yorks. 
Gilstrap,  G.. . ,  Winthorpe  House,  Newark-on-Trent 
Gilstrap,  William.  .Fornham  Pk.,  Bury  St.  Edmunds 
Ginders,  Samuel. .  .Ingestre,  StafTord 
Giraud.  Edward. .  .Preston,  Wingham 
Glanville,  R.  Carew.. .  Eccles,  Newtown,  Coldstream 
Glaisier,  William  Richard. .  .41,  Charing  Cross,  S.W. 
Glegg,  J.  B.. . .  Withington  Hall, Chelford,  Congleton 
Glegg,  Lt.-Col.  E.  Holt. .  .Backfurd  Hall,  Chester 
Glen,  G.. .  .Strattqn  Audley  Park,  Bicester 
fGlendining,  Alexander... Red  I^^af,  Penshurst 
Glenton.  Frederick... Bensham,  Newcastle^on-Tyno 
Glover,  John. .  .Bani^ley,  Tarn  worth 
Glover,  Robert. .  .Wexford,  Lichlleld 
Glynne,  Rev.  Henry. .  .Hawarden  Rectory,  Chester 
Glynne,  Sir  S.,  Bt.,  M.P.. .  Hawarden  Castle,  Flintih. 
fGobbitt,  John. . . Wickham  Market,  Suffolk 
Goddard, H. N..  .Manor  Ho.,Cliffe,Wootton-Bassett 
Goddard,  Thomas. .  .St.  Fagans,  Cardiff 
Goddard,  Wm.  Gibert. .  .Broad  Chalk,  Salisbury 
f  Goddard,  William  R. . .  .Somerset  House,  W.C. 
fGodsal,  Philip  Wm..  .Iscoyd  Pk.,  Whitchurch,Salop 
Godwin,  Robert. .  .Water  Eaton,  Cricklade 
Godwin,  William... Lug wardine,  Hereford 
Goggs,  James. .  .Great  Baddow  Park,  Chelmsfotd 
f Goldhawk,  R.,  jun. . .  .Hasle  Hall,  Steer.  Guihlford 
Goldingham,  H.  G...Newland  Court,  Malvern 
Goldsmith, Thomas. .  .Dairy  Farm,  Ixworth 
f  Gonne,  Charles. .  .Warley  Lodge,  Brentwootl 
Gooch,  John  Kerr. .  .East  Tuttenham,  Norwich 
fGooch.  John  Virel. . .  Reform  Club.  PfcU  Mall,  S.W. 
Gooch,  Stephen. .  .Honingham,  Norwich 
Good,  Samuel  C. . . .  Aston  Court,  Tcnbury 
Goodrliild,  Philip. .  .Norfolk  Farm,  Windsor  Park 
fGoodden,  John. .  .Over  Compton,  Sherborne,  Dorset 
f  Goodhart,  Charles  E..  ..Langley,  Beckenham 
fGoodlakc.F.  Mills. .  .Wadley  Ho.,  Faringdon 
Goodson,  Wm.. .  .Hill  Farm,  Mitcham,  S. 
Goodwin,  Frederick.. Droit wich 
Goodwin,  G....Pershire  Mills,  Persbore,  Worcsh. 
Goodwin,  J.. .  .Bath  and  West  of  England  Soc.,  Bath 
Goodwin,  Ralph  Willis.  .Bumham  Abbey,  Maidenh. 
G'^ly,  Golden, .  .Broom  House,  Chapel,  Halstead 


Gordon, Charles. .  .Discombe  Plark,  Honiton 
Gordon,  James. . .  .Park  House,  Gateshe»d 
Gordon,  R.. . .  Kemble  House,  Cirencester 
Gorringe,  Hugh.  •  .Soutliwick  Green,  Shoreham 
Gosford,  Vincent. .  .Tan-y-llan,  Holywell,  FUntshfrv 
Gosling,  John... Brewery,  Booking,  Essex 
Gosling,  Robt. . .  Hassobury ,  Bishop's  Stortford.  Herts 
Gosling,  Thomas  G. . . .  15,  Portland  Plaee,  W. 
fGosset,  Mi^or  Arthor. .  .West  Psrk,  Mortlmke,  S.W. 
fGoteh,  Wm.  Hepburn. .  .Bratton,  Wefttbary 
Goucher,  John. .  .Woodsetts,  Worksop 
Gongh,  Ash  win  D..  .Hinton-on-the-Gteen,ETediam 
Gough,  Edward. .  .Gravel  Hill,  Shrewsbury 
Gould.  John. .  .Hyde  Hall,  Denton,  Mancbestcr 
Gould,  Joseph. .  .Newhall,  Broadclist,  Devon 
Gould,  Rev.  Joseph. .  .Hurst  Green 
Gouldbourne,  Joseph. . . Wilkesley,  Wfaitekarcb 
Goulding,  Wm. . . .  108,  Patrick  Street, -Cork 
Gouthwaite,  Richard. .  .Lumby,  South  MiUotd 
fGow,  James. .  .Fowler's  Park,  Hawkhurst. Kent 
Gow,  Thomas... Cambo,  NewcastleH>n-Tyne 
fGower,  A. L.. .  .Castle Malgwyn,  Newcastle  Emlya 
Qower,  Andrew. ..Market  Drayton 
fGower,  Erasmus. .  .Clynderwen,  Nsrberth,  S.W. 
fGower,  J.  Leveson. .  .Westwood,  Colchester 
fGower,  Robt.  F.. .  .Clynderwen,  NarberUi,  S.W. 
fGower.  G.  W.  G.  Leveson . .  .Titsey  Pk.,  Oodstone 
Grace,  E.  N....Newcastle-ou-Tyne 
Grace.  Nathaniel... Broomfield,  Newcastle 
Grace,  T.  C. . .  .Broomfield,  Newcastle-on»Tyne 
Grace,  William. .  .Scotswood  Villa,  Newc-on-Tyne 
Grace,  Wm.. .  .Park  Road,  Newcastle-on-Tyne 
fGrafton,  Duke  of. . .  I^uston.  Thetford 
Graham,  Alexander. .  .Bamston,  Birkenhead 
f Graham,  James. .  .Beaulieu.  Sootliampton 
Graham,  James. .  .York  Road,  Leeds 
Graham,  Walter. .  .West  Drayton,  Uxbridg* 
Graham,  William, jun.... Pewet,  Abingdon 
Graham,  Wm.,  Jun.. . . Newport,  Monmoutb 
Grain,  Peter. .  .Shelford.  Cambridge 
Grant,  Effingham.  .Bucharest,  Wallachia 
f  Grant,  Sir  G .  McPherson,Bt. .  Ballindalloch  Otf.,X.B» 
Grant.  John. .  .Wester  Hill,  Linton,  Staplehiusk 
Grant,  William. .  .Litchl)orough,  Weedon 
fGrantham,  Geoi^e. .  .Barcombe  Place,  Lewes 
Grantham,  Captain,  H.  V...  .Scawby,  Brigg. 
Grantham,  Henry.. Scawby,  Brigg 
Grantham,R.B.,  C.E..F.G.S..7,Gt.  ScotUnd-yd.,S.W* 
Grantham,  Rev.  Thos.. .  .Bramber,Steyning 
f  Granville,  Earl. . .  Aldenham.  Bridgnorth 
Graves,  A.  K. . .  Rosbercon  Castle,  New  Ross,  Wexford: 
Graves,  Robert. .  .Charlton.  Sliaflesbary 
fOray.  G.  W..  .5,  St.  Mary  Abbot's  Ter..  Kens.,S.W. 
Gray,  John  C. .King's  Grange,  Castle  Douglas,  N.B. 
fCrray,  Jonathan. .  .Summerhill,  Bath 
Gray.  Thomas . . .  Newcastle-on-hyne 
Grazebrook.  George. .  .The  Race  Course.  Stoarbridge 
(ireavef,  Wlliam. .  .Bakewcll,  Derbyshire 
Green.  A.Whyte.  .Cray  House, Glensher, Blairgowrie 
Green,  E.  W. .  Flint  Ho.,  Holcombe,  Stratton-on-Fo«. 
Green,  Rev.  G.W..  .Court  Henry,  Dryslwyn,  Carmar.. 
Green.  John... Newtown  Farm,  Worcester 
Green,  Robert. .  .Scalby,  Scarboroogh 
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<h«en,  Robert  Teonun. .  .NewcasileH>n-Tyne 
Green,  Rev. Thomas. .  .Vicar  of  Badby,  Daventry 
•tOreenall.  O.,  M.P. . . .  Walton  IIall.Warrington,  Lane. 
Greene,  £.. .  .West  Gate,  Bury  St.  Edmund's 
-HSieene,  Harry  A.. .  .Crown  Street,  St.  Ives,  Hunts. 
Greene,  Michael. .  .Bloomfield, Gateshead 
Greene,  J<^n...MiIlbrook.  Magany,  Kildare 
Greene,  John. . .Rodsley  House,  Gateshead 
fGreene,  Thomas. . . Whittington  Hall,  Lancaster 
Greene,  Wm.. .  .Ditcham  Park,  Petersfleld 
Greenwood,  Charles. . .Wallingford,  Berkshire 
fGieenwood,  J..  M.P.. .  .SwarcliffeHall,Ripley,York 
Greenwood,  R.. .  .Towse  Ho.,  Ludford,  Market  Rasen 
Greetham,  Thomas. .  .Stainfield  Hall,  Lincoln 
Gieetham,  William. .  .StainAeld  Hall,  Wragby 
Gregg,  James. .  .Fencote  Abbey,  Leominster 
fGregg,  Thomas... 

fGregor,  Gordon  W.F. .  .Trewarthenick.Grampound 
Gr^ory.  George. .  .Crowhurst,  Battle 
Gregory,  J.  S.. .  .Harlaxton  Manor,  Grantham 
Gregson,  Brian  Paget. .  .Caton,  Lancaster 
fGregson,  Matthew . .  .Toxteth  Park,  Liverpool 
Gregson,  T..  .New  Bridge  St.,  Newcastle-on-Tyne 
Grenfell.  Arthur  Riversdale. .  .Travellers'  Clubj  S.W. 
Grenfell,  Chas. P.,  MP... .38,  Belgrave  Sq.,  S.W. 
Gren/ell,  Riversdale  W.. .  .Ray  Ixxlge,  Maidenhead 

fGrenville,  Ralph  N Butleigh  Ct.,  Glastonbury 

Greaswell,  Dan.. .  .Louth 

Greville.Col.  FulkeS..  .North  Mimms Pkrk,Hatneld 
fGrey,  Rt.  Hon.  Sir  G.,Bt.,M.P..  .Fallowdon,Alnwick 
fGrey,  Hon.  Brow.  N.  Osborn  J)e. . .  Watton,  Norfolk 
fGrey,  Adm.IIon.  F.  W. . . )  3,  New  St.,  Sp.  Gn8.,S.W. 
•f-Grey,  Hon.  &  Rev.  F.  I)e. .  .Copdock  Recty.,Ipswich 
fGrey,  Hon.  G.  De. . .  11,  South  Audley  Street,  W. 
fGrey,  Cliarles  G..  .Diston,  ('orbridge-on-Tyne 
Grey,  Jas.. .  .Kimmerston,  Wooler,  Northumberland 
Grey,  John. .  .Lipwood  House*,  Haydon  Hridyo 

Griffin,  .\lfred  E Wolvorhampton 

Griffin,  Clement  W. . . .  Werrin:,'ton,  Peterborough 
Griffin,  Dlward. .  .Towereey,  Thame 
Griffin,  John... Borough  Fen,  Market  Deeping 
Griffin,  Fred.  C. .  ..Methwold,  Brandon,  Norfolk 
Griffith,  C.  Darby. .  .Pad worth  House,  Reading 

Griffith,  lidw.  11 Plaa-Newytld,  Trefnant,  Rhyl 

Griffith,  J...Llwynduri!},  New  castle- Emlyn 
Griffith,  John,  jun.. .  .Trevorgan,  Cardigan 

Griffith,  Samuel  Y Star  Hotel,  Oxford 

Griffithes,  Thomas  J. . . .  Bishop's  Castle,  Salop 
Griffiths,  Edward. .  .New  Conit,  Hereford 
Griffiths,  John. .  .The  AVeir,  Hereford 
f<irimes,  Wm.  Howlctt.  .Bubbenhall,  Kenilworth 
Grimston,  Lt.-Col.  Oswald  A.. .  Yeatton,lA;amington 
fGrissell,  Thos. .  .Norbury  Park,  Dorking 

f  Grisewot)d,  H Daylesford  Ho.,  Chipping  Norton 

Grosvenor,  Earl,  M.P 2S,  Princes  Gate,  S.W 

Grove,  Philip. .  .Eastcote,  Towcester 
Groves,  John.. 25,  Oxford  Street,  Newcastle-on-Tyne 
Grundy,  E.  S.. .  .Reddish  Hall,  Warrington 
Gubblns,  Joseph. .  .Kilfrush,  Knocklong,  Limerick 
Gaerrier,  W.  G. .  l7,(.>escent,Camden-rd.Villas,N.W. 
Onilding,  Richard ...  Malvern  Wells 
Onlliver,  William. .  SMarcliflTe,  Banbury 
Gulliver,  Wm.  H.. .  .CoUingborne,  Marlbro' 


GnUton,  Alan  Jamei. .  .Woodland  Oattle,  Swanwe  - 
Gann,R..  .Great  Dalby  Lodge,  Melton  Mowbray 
Gunner,  William. .  .Will  Hall.  Alton 
fGunter,  Captain  Robert. . . Wetherby 
f  Gurdon,  Brampton. .  .Letton  Hall,  Shipdham, NorT. 
fGurdon,  Rev. P.. .  .Cramworth  Rectory, Shipdham 
fGurdon-Rebow,  J.. .  .Wivenhoe  Pk.,  Colchester 
fGurdon,  William . . .  Brantham,  Manningtree 
Gumey ,  Jason . . .  Hounslow,  W. 
fGumey ,  John  Henry,  M.P. . . .  Easton,  Norwich 
fGumey,  Russell. .  .8, Palace  Gardens.  Hyde  Pk..W, 
Gnmey,  Samuel,  M.P. .  .Carshalton,  S. 
Guthrie,  James. .  .Sedgwick  Placa,  Gateshead 
f  Gnthrie,  John. .  .Guthrie  Castle,  Forfarshire 
Gwyn,  H.,  M.P. . .  .Dyffryn,  Neath,  Glamorganshire 
Gwyn,  Rich.  H.. . .  Astbury  Hall,  Bridgnorth,  Salop 
Gwyn,  Wm.  Edw. . .  .Plas  Cwrt  Hyrs,  Carmarthen 
Gyles,  John. . . Aplayhead,  East  Retford,  Notts 


Haansbersen,W.I..Endaeld  Lodge, Newc.-on-Tyne 

Hacker,  John  Heathcote. .  .Leek,  Staffordshire 

Hadden,  A.. .  .Tlie  Old  Psrks,  AshbyMie-U-Zouch 

Haddock,'Henry..6,  Glo'stcrPl.,  Regent's Pk.,N.W. 

Hagen,  Jacob. .  .Ropley  House,  Alresford 

Haggard,  Wm.  M.  R...30,Clarendon Sq.,  Leamington 

Hagger,  Franklin . . .  Hertford 

Haggle,  Peter... Whaggs  Honae.Whickham,  Durhan» 

f  Haig,  J.  H.. .  .Highfields  Park,  Wythiham,  Sussex 

Haine,  George. .  .Over  Farm,  Gloucester 

Haines,  Edward. .  .Moorwood  House, Cirencester 

Haines,  J.  Pool. .  .Duntisboume  House,  Cirencester 

Hainworth,  William . . .  Hitchin 

Hale,  Chas.  C. .  .Glenlochay,  Killrie,  Perthshire 

Hales,  C.  .Manor  House,  Bassingboume,  Royston 

Hales,  Ed  ward...  North  Frith,  Tonbridge 

Halewood.  Edward. .  .Great  Crosby.  Lancaster 

Halford,  Charles... Newbold  Mill,  Worcestershire 

Halford,  T.. .  .Glenfren,  Newtown,  Montgomery  sh. 

Halford,  T.. .  .Newbold-on-Stour,Shipston-on-Stouc 

Hall,  Alexander  Hall. .  .Watergate,  Emsworth 

Hall,  Benjamin. .  .Wood  Farm,  Malvern  Wells 

Hall,  Cliarles. .  .Down Lodge.  Reigate 

Hall,Collinson. .  .Navestuck,  Romford,  E. 

Hall.  Francis. .  .Park  HaU.  MansBeld 

Hall,  George. .  .Garford,  Yarkhill,  Ledbury 

Hall,  George...  1,  Copland-terrace,  NewCj-on-Tyno- 

f Hall,  Henry... 

Hall,  Henry... Alton 

Hall,  James...  Scar  borough  Hall.  Beverley 

f  Hall.  John. .  .Ilesley  Hall.  Tickhill.  RoUierham 

Hall,  J.O. ...  1,  Brunswick  Row.  Queen's  Sq.,  W.C. 

Hall.  John. .  .Sibthorpe.  Newark-onTrent 

Hall.  Major-Gen...  .Carlton  Club.  Pall  Mall,  S.W. 

fHall.  Marshall... Blacklands  Park,  Calne.Wiiu 

Hall.  Richard. .  .Raglan  House,  Neath,  Glamorganslu 

Hall,  T Duke's  Oak,  Brereton,  Congleton 

Hall,  Thomas  K.. . . Holly  Bush, Burton-on-Trent 
Hall,  T.  Young...  11,  Eldon  Sq.,  Newcastle<K>n-.Tyne 
fHall,  William . . .  Ashton,  Leominster 
Hall,  Wm..  .Seven  Springs,  Cubberley,  Cheltenlian 
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Hallain,  John. .  .Newcastle,  SUiTordshire 
Ilallam,  Thoa....Bridlesmitli  Gate,  Isottinirliam 

Ilallett,  Fred.  Fran 'fhu  Manor  House,  Brijjhton 

f  IlallWay,  J.. .  .Chapel  Cleeve,  Taunton 

Hallidaj',  Thomas  C. . . 

Ilallowes,  Thomas. .  .tilusswell  Hall,  Chosterileld 

rllalls,  Joseph. .  .Deuham  Hall,  Bury  St.  Edmund's 

liaise,  J.  C. .  .l*u  I  worthy,  Molland,Souih  Molton 

Ualse,  Philip. .  .MoUand,  South  Molton 

Halsey,  Rev.  J.  F.  Moore. . .  Hemel  Hempstead 

Ilalsey,  Thomas. .  .Compton  House,  Newent 

Ilalstcd,  Tliomas. . .  Woodcote,  Chirhestcr 

Ilalion,  Rev. Emmanuel.. Winflcld  Manor,  AlfVeton 

-|-IIambro,  Charles... Milton  Abl)«y,  Biandford 

tllambrough,  Albert  J Steep  Hill  Castle,  Ventnor 

Hamerslcy,  Hugh. .  .Great  Haseley,  Tetsworth 
*}-Hames  John. .  .Rotherby,  Leicester 
f Hamilton,  Capt.  Arcliibald...Rozelle,  Ayr 
Hamilton, Chas.W.. .  .Hamuood,  Dunboyne, Ireland 
*hHamilton,  John. .  .Sundrum,  Ayr,  N.B. 
'j-Hamilton,  John.  ..Ililston  Park,  Monmouth 
fHamilton,  SirR.  N.  C,  Bt.,K.C.B...ParkSteet,  W. 
fHamiltou,  Wm.  M.. .  .2,  Orchard  Place,  Canterbury 
Hammond,  Dr. . .  1 1,  CTiarlotte  St.,  Bedford  Sq.,  W.a 
Hammond,  Horace  John. .  .Chapel  Farm,  ElUuun 
Hamond,  Charles  Frederick . . .  Newcastle-upon-Tyne 
Ilamond,  Philip. . .  Asliurst  I^ge,  Ea»t  Grinstead 
i'llamond,  W.  Parker. .  .P&mpii^rord  Hall,  Cambridge 
Hampton,  George... Findon  I'ark  Farm.  Worthing 
*j-IIanbury,  E.. . .  Eastrop  House,  Highworth 
Haubury,  Robert. .  .Poles,  Ware 
Hancock,  Abraham. .  .Little  Grove,  Ropley,  Alresford 
Hancock,  J.  Donne. .  .Halse,  Taunton 
Hancock,  T. . .  .Staplefleld  Common,  Crawley,  Sussex 
Hand,  James. . .  Ludlow 

f  Handley,  Maj.  Benj....Fo1kingham,  Lincolnshire 
Handy,  Edward. .  .Sicrford,  Cheltenham 
Ilanmcr,  Col.  IL..  .Stockgrove,  Leighton  Buuard 
Hanmer.Sir  J.,Bt.,  M.P...Betti8fieldPk.,Whitchurch 
Hannam,  Charles. .  .Northboume  Court,  Deal 
Hannam,  Fenwick. .  .Newcastle-on-Tyne 
Hannam.  Henry  J,. .  .Burcote,  Abingdon 
+Hunnay,  Robt. .  .Springfield,  Ulverston 
Hansen,  Tliomas. .  .North  Shields 
Hanson,  T.  A. .  .162,  Upper  Brook  St.,  Manchester 
Harbin,  George. .  .Newton  House,  Yeovil 
f  Hannay,  Robert. .  .Springfield,  Ulverston 
Harcourt,  Colonel  Francis  V..  .5,  Carlton  Gns.,  S.W 
tllardacre,  Richard. .  .Hellifteld,  Leeds 
Harding,  E^crton  W. . . .  Old  Springs,  Market  Drayton 
Harding,  George. . .  Durweston,  Biandford 
•fllardin;;,  John. .  .Dursley,  Gloucf*stfri>hire 
Harding,  James. .  .Waterson,  Dorchester 
Harding, S.  T.. .  .StinsfordFarm,Dorrhester 
Harding,  Wm.  C. . .Tliame 

Ilardinge,  Edm. S.. .  .Bounds Park,  Tonbridge  Wells 
Ilardon,  Edwin. .  .Edgeley,  Stockport 
HariUtalTe,  Dodson . . .  West  Leak,  I/)ngliboro' 
Hard  wick,  Alfred. .  .Hanglcton,  Shoreham 
Hardy,  Jamos. .  .Jaques  Hall,  Manningtree 
fHardy,  John...l)un8tall  Hall,  Burton-on-Trent 
Hardy,  Peter. .  .The  Giange,  Claines,  Worcester 
Hardy,  lUchard...Marchington,  Uttoxeter 


tnBrdy,W.  H.  C. . . .  Letheriugsett  Hall.  Holt,  Norfolk 
Hardy,  William  Tliistleton. .  .Market  Overton 
Haie,  Joseph. .  .Wilton  Farm,  Beaconsfteld 
fllare.  Sir  J.,  Bart.. . .12,  Pall  Mall  East.  S.W. 

Hare,  Sir  Tlios.,  Bt Stow  Hall,  Downham  Market 

Hare,  Thomas  W. . .  .Bcrthddo,  Caesws,  Montgomery 
f  Harcwood,  Earl  of. .  .Harewood  House.  Leeds 
fHarford.  J.  B. . .  .Stoke  House,Stoke  Biahopb  Bristol 
■j-Harford,  John  Scandiett. . .Blaise  Cattle.  Biistol 
fHarford,  W. . .  .Barley  Wood,  Wriugton.  BciitQl 
Harker,  James. .  .Tibshelf.  Alfreton 
Harker.  Rev.  Wm.. .  .Camberwell.  & 
Harkes,  W^illiam. .  .Lostock,  Knotsford 
Harle,  W.  Lokey . . . Newcastleon-Tyne 
fHarman,  Hon.L.  King..Ballymena,oo.  Longftaid 
fHarper,  Latimer. .  .Chilton  Coctige.  Hangerfotd 
Horrett,  R. . . .  Kirkwhelpington,  NeweastlO'^m-TjBS 
Harries.  Francis,  Jun.. .  .Cruckton  Hall,  Siirevsbnry 
Harriman,  William...Blaydon-on-Tyii9 
t Harris,  Lord. . .Belmont,  Faversham 
Harris,  John . .  .Sutton,  Kegworth,  Derby 
Harris,  Ricliard. . . Wootton  Grange,  Northamptaa 
Harris,  Thomas. .  .Stony lane,  Brom^grore 
Harrison,  G.  P...  .(>embling,  Lowthorpe,  Unll 
Harrison.  John...Summerlands,  Kendal 
Harrison,  J.,Jun..  .Snelston  Hall,  Ashbourne^  Dviiya. 
Harrison,  J.,  jun.. .  .Heaton  Norria,  Stockport 
Harrison,  J.  F:. .  .Caterham  Court,  RedhiU 
Harrison,  J.  T. . .  Frocester  Court,  StooehooM^  GRoae. 
fHarrison.  Richard. . . Wolverton,  Stony  Stratford 
Harrison,  Rev.  R.J. . .  Caerhowell.6arthinyi;9hr«wib. 
Harrison,  Rev.  J.  U.. .  .Bugbrooke  Rectory,  WecdoA 
Harrison.  Thomas. .  .Belsay,  Newcastle'«n>Tyne 
Harrison,  William  U.. .  .Oxendon,  Nortliaanptoach. 
Harrowby,  Earl  of. .  .Norton  Ho.,  Campdwi,  Giuffc 
Hart,  George.. .Wakefield 
Hart,  Henry  P.. .  .Beddingham,  Lewee 
Hart,  Thomas. . . Ascott,  Leighton  Basard 
fHarter,  Rev.  G.  G.. . .Cranfield.  Newport  PUsbaU 
fHarter,  Jas.  Collier. .  .Broughton  Hall,  Mancbeetet 
Hartill,  Jeremiah. .  .WUlenhall,  Wolverhampton 
Hartley,  Gilferd  Wm.. . .Rtisehlll,  Whitefaaven 
Harvey,  Chas.  W. . . .  W^alton-on-the-Hill,  UTerpoel 
Harvey,  Edw.  N. . .  .Fawley.Soutbampton 
Harvey,  John  J.. .  .Statenboxo*  House,  Sandwich 
t Harvey,  Richard . .  .Greenaway,  Torquay 
Harvey,  Richard  Hart. .  .Hanoldston,  Haterlbtdwet 
Harward,  John. .  .Chaddesley  Corbet,  Klildermiiiflar 
Harwood,  Thomas. .  .Belstead  Hall,  Ipcwidi 
fHaslewood,  I^wb  Robert. .  .33,  Queen's  Sq.,  W.C. 
Haslam.  Charles. .  .Basingstoke 
Haslar,  Richard... Aldingboume,  Chichester 
tHassall,  Geo. . . .Shelford  Manor,  Ratdifle-on^Trant 
Hassall,  Wm.. .  .Babney.  Whitchurch,  Salop 
Hatfield,  Clias.  Taddy . . .  liartsdown  Honse^  Margate 
Hatfield,  Tliomas. .  .St.  Martin's.  Stamford 
Hatherton,  I»rd. .  .Teddesley,  Penkridge 
Hatton,  William. .  .Kingston,  Tetsworth,  Oxon 
Havelock,  Michael. .. Newcastle-on-Tyne 
Havers,  William. .  .Bacon's  Farm.  Momttnesdng 
Haward,  ll....Mens  Hill,  Halesworth 
Hawarden,  Viscount. .  .Dundmm  GMtle.  Gashel 
Hawdon,  WiUiam  W.. .  .Walkerfield,  Staindrop 
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f,  Archibald. .  .Englefield  6r«en,  Surrey 
roffCh,  R.  S. .  .Forest,  Mountrath^Queen's  co. 
H.  M..  . .Tredunnock,  Usk,  Monmoutluh. 
,T.. .  .Smallbridge,  Bures  St.  Mary,  Suflblk 
«  Jun. . .  .Sagwas,  Uerefortl 
.  .Stubbin|{8,  Maidenhead,  Berks 
coTfe. .  .Gateshead  Iron  Works,  Gateshead 
,  Robert. .  .Newcastle-on-Tyne 
,,  W...  .BenwellGitUfce,  Newcastle-onTyne 
,  William. .  .Ben well,  Newcastle-on-Tyne 
U  Alfred... Thirsk 

Andenon  ..17,  York  Ter.,  Bgnt's.  Pk.,  N.W. 
W...  .Sudbor)-,  Derby 
eary. .  .Stamford 
thn  Higson. .  .Frodsham 
John. .  .24,  Gloucester  Sq.,  Hyde  Park,  W. 
'oL  Richard... 

'om  John . .  .West  Wood^tes,  Salisbury 
,  H.  S. . .  .Folkington,  WillingUon,  Sussex 
.Quts.... Dartmouth  Gran<;e,  Dartmouth 
,  Frederick. .  .Needham  Market 
,  J.  Curtis. .  .Qued};eley  House,  Gloucester 
, Edward  W....Sillins,  Bromsgrove 
.George...  Derby 
,  James,  jun. . . .  Derby 
,  Henry. .  .Blakemere  House,  Hereford 

,  Sir  A.  Grey,  Bt No^eley  Hall,  Leicester 

tm. . .Orwell  Works,  Ipswich 
bn. .  .Elswick  Grange,  Newcastle-on-Tyne 
lliam  Alston. .  .East  Grinstead  [nanl  Castle 
a.  Rt.  Hon.  E,  M.P..  ..Gilmonby  Hall, Bar- 
,  Morley...Whorlton,  Darlington 
Sdward.. .2,  New  Square,  Cambridge 
I. Newton... Highfieid.  Ilcmel  Ilfmpstead 
Edward  Charles. .  .Goldwynd:i,  Dorking 
lixistopher . . .  Leeds 
'm. . .  .St.  Margaret's,  Ware 
.Stephen  Suvet,  Abbotj*  S;ilford,  Evesham 
,  Alfred... Angmeririg,  Arundel 

I.  Y.,  M.D Newca*tle-on-Tyne 

>hn. .  .Bickley,  Tt-nbury 
... .Ileflemtone,  Weaversham,  Northwioh 
bomas... Little  Benton,  Northumberland 
»te,  Capt.  Kustace. .  .Bian^))ard.  Lyndhurst 
>te.  J.  M. . .  .Connington Cas., Stilton,  Hunts. 

e,  Ricliard. . .  Ba\  terby,  Atherstone 
John... Eaton,  Market  Hrayton 

R.  T Doilicote  (Irance,  Market  Drayton 

rhomas. .  .Alton,  Ciieadle,  Si.iIT-irdahire 

J..  .50,  Wi'stmDreland  T«t.,  New castle-on-T 

li...?,  Indian  Kirk's*  Court,  New  cast  k»-on-T 

Thomas... Cox  Ludge,  Newca«tle-ou-Tyne 

oseph . . .  Livt  rpool 

rhos.  Shaw. .  .R<vlba8ton  Hall,  Penkridge 

•,  G.  W.  M.... India 

rthur. .  .Vt;inmi  Hail.  rii>hop":i  Waltham 

ichard. .  .1.  Biu-tun  Street,  (jlouce^ter 

Sm.  IIawker...2«-.,  Manchester  Sq.,W. 

l^  George... Ptrrbl lore 

p  Ricliard. .  .lient ley  Manor,  Broni«;;rove 

f,  Wm.. .  .Coldic  tt,  Moreton-iu-the-Man>h 
•D.  John  A.. . . Krwiu-ton  Hall,  Ipswich 

f,  Jdlm...Shelton,  Newark,  Notts 


Henderson,  John. .  .The  Shrubbery,  Sandwich 
Henderson,  George. . .  Harton,  South  Shields 
Henderson.  John . .  .Hwsley  Hill,  South  Shields 
Henderson,  Vf,. .  .Fuwberry  Maioes,  Belford 
Henderson,  AVilliam. .  .Harton,  South  Shields 
Hendy,  James. .  .Trenoath,  Gramponnd 
Hcneage,  Geo.  H.  Walker..  .Compton  Basset,  Calne 
t  Henley,  Rt.  Hon.  J.  W.,  M.P.. .  .Waterparry,Oxoa 
fllenning,  James. .  .6,  Upi>er  Avenue  Road,  N.W. 
Henning,  William  L«. .  .Frome  House,  Dorchester 
Henry,  Frederick  H. . . .  Lodge  Park, Straffan,  Ireland 
Henry,  Capt.  James. .  .Blackdown  House,  Petworth 
Henton,  Samuel. .  .268,  Westm.  Bridge  Road,  S. 
Hepburn  Thomas. .  .Clapham  Common,  S. 
Heppell,  John  Todd. .  .3,  Prior  Terrace,  Tynemonth 
Hepworth,  Joshua. .  .Rogerthorp,  Pontefraet 
Herbert,  Edmund. .  .Powick.  Worcester 
fllcrbert,  John  Maurice. .  .Bocklands,  Ro« 
Herbert,  William. .  .Kempaey,  Worcester 
Hercy,  John . . .  Cruchfield  House,  Maidenhead 
I  lerrick,  Wm.  Perry . . .  Beau  Manor  Park,  Longhboro* 
fHerries,  Lord...Everingham  Park,  Pocklington 
Hersee,  Dennett. . .  Wepham,  Chichester 
fliertefeld.  Baron  de... Uebenberg,  Berlin 
flleseltine,  E.. .  .Blackheath  Pkrk,  S.E. 
Hesketh.  Sir  T.  G.,  Bt,  M  J>..  .Rufford  Hall.  Ormskirk 
Heslop,  Rev.  Gordon..  .CossaU,  Nottingham 
Heslop.  George. .  Fatfield  Honae,  Chester-le^ircet 
Heslop,  Isaac... Urpeth,  Chest«r^l»€treet 
t Hester,  G.  P.. .  .Town  Qerk's  Office,  Oxford 
Hetherington,  RobL . ..  Manor  Ho.,  Ropley,  Alresford 
Hett,  John. .  .Gainford,  Darlington 
Hewer,  John  E.,jun.. .  .Vem  House, Hereford 
Hewer,  William... Hill  Farm, Northleach 
Hewer,  Wm.. .  .Sevenhampton,  Highworth,  Wilts 
Ilewertson,  Nelson. .  .Newport,  Monmouthshire 
Hewitt.  Jas.. .  .Posbroke,  Titchfleld 
Hewitt,  James. .  .King  James  Street,  Gateshead 
Hewson,  John  Dale,  M.D...  .Coton  Hill,  Stafford 
Hext,  Tliomas. .  .Trewarren,  St.  Austell 
Heygate,  Captain  E.  N..  ..Buckland,  Leominster 
Heygate,  Robert  H.  J.. .  .Docklow,  Leominster 
tHeytesbury,  Lord. .  .Hc>-tesbury,  Wilts 
flleywood,  Sir  Benj..Bt.. .  .Claremont,  Manchester 
fHey  wood,  J.. .  .26,  Palace  Gardens,  Kensington,  W. 
Ileywood,  Wm.  H.. .  .Dunham  Masiey,  Altrincham 
fllibbert,  John . . .  Bray  wick  Lodge,  Maidenhead 
tHibbert,  P.  E.  T.. .  .Bilton  Grange,  Rugby 
Ilibbcrt,  T.  J..  .Broughton  (irove,  Newton-in-Cartm 
vllibbert,  Washington. .  .Bilton  Grange,  Rugby 
Hickin,  John . . .  Bourton,  Rugby 
fllicks,  Francis... Halstead,  Sevenoaks 
Hicks,  L. .  .Paddock  Lodge,  Kentish  Town,  N.W. 
fllicks,  Thomas. .  .Halstead,  Sevenoaks 

Hickman,  Capt.  W.  T Woodlands,  Havant 

Hickson,  Richard. .  .Hougham,  Grantham 

liiirjrinbotham,  J Pensax  Court,  Tenbury 

Iligginbotliam,  Samuel. .  .Killermont,  Glasgow 
Higgins, H.. . .Wuolaston  Grange,  Lydney 

Iliggins,  Thos Lower  Binton,  Stratford-on-Avon 

Higgins,  Col.Wm.  B.  Cole. .  .Pict's  Hill,  Bedford 
fllimrinson,  Edmund. .  .Saltmarsh,  Bromyard 
Ililder,  John... Sandhurst,  Kent 
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Hilder,  William. .  .Tenterden 

Hill  Trevor,  Lord  A.  E Norwood  Park,  Southwell 

+Hill,  T.  Rowley.. Catherine  Hill  House,  Worcester 
Hill,  Hon.  T.  H.  Noel. .  .Berrington,  Slirewsbury 

Hill,  Col.  C.  J Cotjjrave  Place,  Nottingham 

Hill,  Rev.  J. . .  .The  Citadel,  Hawkstone,  Shrewsbury 

Hill,  Henry. .  .Thornton,  Pickering 

Hill,  Henry. . .22,  Queen«  Gate  Terrace,  S.W. 

Hill,  Henry..  .Spaldini; 

Hiil,  J — Elderalie  House,  I-ondon  Uoad,  Worcester 

Hill,  Kev.  R.  P.. . . Bromeslwrrow  Rectory,  Ledbury 

Hill,  Richard. .  .Orleton  Court,  Ludlow 

Hilliard,  Geo.  Rridge. .  .Sprini^fleld,  Chelmsford 

Hilliard,  William  Ed w.. .  .Cowley  House,  Uxbridge 

Hilton,  Geori^e. . .Fleming;*,  Wickford,  Essex 

Hilton,  Henry... Sole  St. Ho., Selling,  Faversham 

Hilton,  Stephen  Musfprave. .  .Brambling,  Wingham 

Hilton,  Capt.  Thos.. .  .Nackin^'ton  Ho.,  Canterbury 

Hincks,  T.  C. . . .  Brackenhoro',  Thirsk 

fHinde,  J.  H.. .  .Acton  House,  Felton,  Northumh. 

fHippisley,  John. . . Lamborne  Place,  Hungerford 

fHipwell,  G.  M.. .  .Cheam,  8. 

Hitch,  Saml.,  M.D.. .  .Sandy  well  Park,  CTieltenhnm 

Hitchcock,  H Chitterne  All  Saints,  Heytesbury 

Hitchin,  Thomas. . .  Wardle  Tile  Works,  Tarporlcy 
Hitchings,  Frederick...Havant,  Hants 
Hitchman,  John,  M.D.. .  .Mickleover,  Derby 
Hobbs,  Charles... Maisey  Hampton, Cricklade 
Hobbs,  William. .  .Derward's  Hall,  Bocking,  Essex 
Hoblyn,  W.  Pa;;et. .  .Penztl  Farm,  St.  Columb 
Hobson,  J. . . .  Kilkea,  Castle  Dermot,  Kildare 
Hobson,  John  George. . .  Lonjr  Sutton 
Hockenhall,  John. .  .The  Flax  Yards,  Tarporley 
Hockin,  John...Budc,  Cornwall 
Hodufe,  G.  W... George  St.  East, Newcastle-on-Tyne 
Ilod^kinson,  Enoch. .  .Morton  Grange,  Retford 
Hodgkinson.  Grosvenor,  M.P.. . .  Winthorpe,  Newark 
Hodirkinson,  Richanl . . . Osberton  Grange,  Worksop 
Ho«i;,'son,  A. ..Ihnyton  Hall,  W.  I>rayton,  Middlesex 
+^od^'son,  E.  G..  .Charsflcld  Hall,  Wickham  Market 
Hodgson,  Isaac  Scott. .  .Sodylt  Hall,  Ruabon 
Hodgson,  J  . .  .3,  Framlington  PlacCj  Newc.-on-Tyne 
Hodgson,  JKmes. . .  Liverpool 
Ho<l;.'8on,  John. .  .Newcastle-on-Tyne 
HoduNon,  John  G.. .  .North  Deno,  Gateshead 
Hodg<(on,  Joseph. .  .Blyth,  Cumberland 
HotlgNon,  R..  .Crofton  MilKBlyth,  Northuml)crland 
HiKlrrson,  Richard. .  .Cliingfonl 
Hi)dirson,  R.  W..  ..North  Dene,  Gateshead 
tHo<lgson,  William. .  .GiUton  Park,  Ilerrs 
Hodgson,  William. .  .Grimston,  Tadcaster 
+IIoirschlae;:er,  J.  F...  .Woisin,  bei  Meckl  •nbur:» 

Hojg,(J 415,  Eldon  Street,  NewcaAtle-on-Tyne 

Ho^g,  Jamt'^. .  .Bucktnn,  IJt'lford,  Northumberland 
Ho^'g,  William..  .Mitford  Steads,  Morpeth 
Hogi,'e,  William. .  .Tliornham  Hall,  Lynn 
Hoggins,  Thomas. .  .TrafTord  Lodire,  Chester 
fllolbech.  Rev.  Chas.Wm. . . .  Farnborough,Banbury 
Hi»U)en,  R.  Rowley.  ..Barton,  Cambridge 
Holborow,  Daniel. .  .Knockdown,  Tetbury 
Holbrooke,  George. . .  Attenborough,  Nottingham 
Holcoml)e,Rev.G.  F.... Sherwood  I/nlge, Nottingham 
Holder,  William. .  .Eastham,  TcnVury 


Holding;  Henry. .  .Fardington,  Alt<m 
Hole,  Jamet. .  .Knowle,  Dunster 
Hole,  James. .  .Moskham  Woodhouse,  Kewarik 
Hole.  William. .  .Hannaford,  BanutapAe 
Holehouse,  J....LUngathock  House,  Abeiginnq 
HoU,  William. . .Link  Tower  Lodge,  Malvern 
Holland,  Francis  D....Cropthome,  Ferabore 
fHolhind.  Dr.  Chas. . .  .St.  Chad's,  Uehfield 
Hollaad,  C. . .Madeley  Fk.  Farm,  Newcartle,8lil 
Holland,  William. .  .Streethay,  Liehfleld 
Hollick,  Thomas.  ..Llandudno 
HoUiday,  James. .  .Lord  Street,  Liverpool 
Ilollings,  John  Albert. .  .How  Oaple,  Ross 
fHollings,  J.  C. .  .Snitterfleld,  StraTord-oB-ATW 
fHollist,  Hasler. . .  Lodsworth.  Petworth 
Holloway,  E..  .Eldon  Street,  Newcastle-on-Tyne 
HoUoway,  Horatio. . .  Matchwood,  Soothampton 
Holloway,  Thos. . .  .Tittenhnrst  Lodge,  SannlnifaG 
fHolloweg,  M.  de  B.. .  .Rnnonra,  Nakel,  Fhnu 
Holmden,  James. . . Edenbridge 
Holmes,  George. .  .Brooke  Lodge,  Norwidi 
fHolmea,  Gervas. .  .Brockdish  Hall,  Seole 
Holmes,  Rev.  John. .  .Brooke  Hall,  Nmwieh 
Holmes,  J.. . .Prospect  Place,  Olobe  Lane,  Norvie 
Holroyd,  Fred....Knowles  Fixby,  Hadderdleld 
Holton,  George. . . Wiston  Grove,  Cdchester 
Holton,  William  Fifleld. .  .CleeTe  Prior,  Bvesham 
Homer,  T.  Alner. .  .Tol paddle,  Dorchester,  DoneC 
Homfrey,  Samuel. . .Glen  Usk,  Caerleon,  Newporl 
Hone,  H.. .  .Stoke  Orchard,' Cheltenham 
tHony,  Rev.  P.  F. . .  .25,  Old  Bond  Street,  W. 
Honywood,  William. . . 
Honywood,  Mrs.. . .Marks  Hall,  KeWedon 
fHood,  Sir  Alex.  A.,  Bt.. .  .BicknoUer,  Taanton 
Hooker,  John. .  .Oatlatids  Park,  Walton-on-Tbain 
Hooper,  Geo. .  .CotUngton  Court,  Dnl 
flloopcr,  R.  N..  .LlansannortCt^  Cowbiidge,  Glai 
fllope,  Joseph. . . Whoof  House,  Carlisle 
Hope,  Edvrardes  Thos.  Hen.. . .  Moore  Park,  laAl 
Hope,  Sam.  Pierce. .  .Bettley  Hall,  Neweartle,  SU 
fllopkins,  Henry. .  .Bnmslde,  Van  Dieman's  lai 
Hopkins,  John. .  .Tidmarsh  House,  Reading 
Hopkinson,  John. .  .Manton,  Worksop 
Hopper,  George. .  .Fence  Hoases 
Hopper,W.  Cuthbert. . .  West  HiIl,WandBwortli,S. 
Hopton,  Rev.  John . .  .Canon-Fmne  Court,  Ledbi 
Hopton,  Rev.  Wm.  P. . .  .Bishop's  Frome^  Bromyai 
fHorley,  Thomas, Jun.. .  .The  Fosse,  Leamingtmi 
flloruby.  Rev.  Robt.. .  .Lj-thwood  Hall,  Shrewsbi 
Hornby,  Rev.W.. .  .St.  MichaeVs Vicarage, Garstai 
Hornby,  W.H.,  M.P. . .ShrewbridgeHall,Nantmi 
Hornby,  Capt.  W.,  R.N.. .  .Knowsley  Cott.,PreK 
Homcastle,  E. . . .  Edwinstowe,  Ollerton,  Notts, 
llomcastle,  J., jun. . . . Edwinstowe,  Ollerton 
Home,  Thomas. .  .Moreton-in-the-Maish 
fHorner,  Jame^  B. . .  .Lincoln 
Homer,  Rev.  John. .  .Mells  Park,  Frome,  Somen 
Homer,  John  G.. .  .Martins  Town,  Dorchester 
Homer,  Wm....Hamers  Farm.  Puckeridge,  Wai 
Horniblow,  William T. . .  .Ripple,  Tewkesbury 
Horasby.  Richard. .  .Spittle  Gate,  Grantham 
Homsby,  Ricliard,jun..  .Spittle  Gate,  Grantham 
fHomyold,  J.  V. . .  Blaekmore  Pkrk,  Upton-on-Sei 
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oha.  .  .Sterington,  Bedford 

3carge.  .  .Uarley,  Much  Wenlock,  Salop 

rhomas.  •  .Harnagv  Grange.  Creaaage,  Salop 

,  Wm.  Thomaa. .  .Seamer  Houae,  Yarm 

T.  Barry,  3f.P.. .  .Bellamour  Ha.,  Rugeley 

,M«Uh«w...27,  Leadenhall  Street,  £.C. 

^  Hum..  .  .HMelbury,  Crewkeme,  Someraet. 

1^  WiUiaxn. ..  .North  Perrott,C^wkeme 

,  Chaindos  Wren . . .  Harewood.  Rosa 

a.  J.  A.. .  .Hallingbory  PI.,  Biahop'a  Stortfd. 

a,  Biehaid  Archer. .  .Cooperaale,  Epping 

■I,  S.  E.. .  .Yacht  Tavern,  Greenwich,  S.E. 

ID,  Thomas. . . Henuhill  Manor,  Nottingham 

an,  J.,M.D..  .Peiey  St.  Jkrras  Br.,New.-on-T. 

, Hon.  C.  W.  O.,  M.P.. .  .Brampton 

1, Charles. .  .Biddenham,  Bedford 

» Edward  J.. . .  Rise  Farm,  Nocton,  Lincoln 

1,  Henry. .  .Greystoke  Castle,  Penrith 

1,  Hon.  James... Haxelby, Newbury 

1,  James . . .  Bedford 

.Robert. . .Broughton  Hall,  Wrexham 

,  R.  G.  P.. .  .Temple  Bruer,  Lincoln 

,  Wm.. .  .Windsor  Terrace,  Taunton 

,  Alexander. .  .Marston  Court,  Pembridgc 

Sari*.  .Gopsall,  Atberstone 

I,  Henry. .  .Coates,  Cirencester 

John . . .  Ewen,  Cirencester 

K.,  M.P.. .  .Morningthorpe,  Long  Stratton 

P.. . . Hamilton  Ter.,  St.  John's  Wood,  N.W. 

,  John. .  .Bowtborpe  Hall,  Norwich 

a,  H.  A..  .Bexwell  Rectory,  Downham  Mar. 

Nathaniel. .  .Witney 

,  Daniel. .  .Flintham.  Newark,  Notts 

ick,  Joseph. .  .Liverpool 

ird,  Wm.  Kgerton. .  .St.  I^onard's,  Horsham 

sty, Rev.N. . .  Eastwell  Hall,  Melton  Mowbray 

Robert ...  Barlby  Grove,  Selbv 

fston,  Ferdinand.. Swanston  Hall,  Cambrid«je 

.,  John. .  .Ca^tleacre  Ix^dge,  Hrandon 

m,  T.  Moore... Castleac If,  Bramlon 

1, Tlios.. . .I^ngford,  Market  Drayton 

Ith,  W....S\CHmore  lloiuse,  Ilaltwhistle 

p,  James. .  .West  Sleekburn,  Morpeth 

J,  Alfreil. .  .niorness,  W.  (x>wes,  Isle  of  Wi<;ht 

es, H.R.. .  Kinmel  Pk.,  St.  Asaph's,  Denbifflis. 

les,  Hiigh...Woo<ltrate,  Panehill,  Uckfield 

I,  Hugh  Robt Ystrad,  Denbi-h 

a,  John. .  .Britannia  Square,  Worcester 

»,  John,  jun Severn  Terraci',  Worcester 

',  J.  li..  .Cliff  House, Curbar.  Calver,  Sheffield 

le,  W Pembroke  Bank,  l'eml)roke, S.Wales 

',  Charles. .  .Hall  (irove,  IJ.ijjshot 

lerston,  I'.S.,  M.P Moliin:,'ton,  Chester 

Ic,  G Elsuick  Granjre.  Newcastle-on-Tyne 

e,  William  Turner. .  .St-aland,  Chester 

J-,  Wm Oak  Ash,  Chaddleworth,  Wantage 

ireys,  Henry... Wooihouse,  Louf;hboro' 

iries,  E Pershore 

liries,  John . . .  Kidderminster 
Ifico.  John. .  .Hampden,  Ando\crsford 
lUo^ThoH.  .Great  Woodcote  Fm,  Carshalton,  S. 
n. , .Fcnwick,  Newi-a.s^le-on-Tyne 
O.  —  '^w^^^^^'Oo^^  Preston,  Lancashire 


Hunt,  John. .  .Shirley,  Sonthampton 
Hunt,  A.  H.. .  .Birtley  House,  Chester-le-Strect 
Hunt,  Thomas. .  .Thornington,  Coldstream 
Hunt,  William. .  .Leicester 
Hunt,  William. .  .Deeping  St.  Nicholas,  Spalding 
Hunter,  Lt.-Col.  Charles. .  Mount  Severn,  l.lanidloes 
Hunter,  George. . .  WalUend 
Hunter.  Henry. .  .Newcastle-on-Tyne 
Hunter,  Hen.  Launoy . .  .Beech  Hill,  Reading 
Hunter,  J..  .South  Preston  Lodge,  South  Shields 
Hunter,  John  Joseph.  .Wickham  Grange,  Gateshead 
Hunter,  Patrick . . .  Mt  Alyn,  Rosaett,  Wrexham 
Hunter,  Samuel  S.. .  .Old  Court,  Abergavenny 
Hunter,  W.. .  .Moor  Lodge,  Newcastle-on-Tyne 
f Hunstman,  Benjamin . .  .West  Retford,  Notts 
Hunting,  Charles. .  .South  Hetton,  Fence  Houses 
Hiirle,  Joseph  Cooke. .  .Brislington,  Bath 
Hurlston,  Wm...  .Heathcote,  Waspcrton,  Warwicksh. 
Hurrell,  William . .  .Newton.  Cambridge 
Hurt,  Albert  F.. .  .Alderwasley,  Belper 
f  Huskinson,  Thoe. . .  .Epperstone,  Southwell 
Huasey,  Edward. .  .Scotney  Castle,  Lamberhurst 
Hussey,  Phincas  Fowke. .  .Wyrley  Grove,  Walsall 
fHussey,  Rich.  Hussey. .  .Upwood,  Huntingdon 
Hussey,  T.l .  .Stud  Farm,  Skirmett,  Henley-on-Tha. 
Hutchings,  Rev.  R.  S.. . . Monkton  Wyld, Charmouth 
Hutchinson,IIon.  Col.  H.  K . .  .Weston  Ho.,Towcestcr 
Hutchmson,  John..«Appleton  Lodge,  Warrington 
fHutchinaon,  James. .  .Cowley  Manor,  Cheltenham 
Hutchinson,  John. .  .Brougham  Castle,  Penrith 
tHutchison,  Robert. .  .Carlowrie,  Kirkliston,  N.B. 
Hutley,  Jonatlian. .  .Rivenhall  Hall,  Withnm 
Ilutt.  Rt.  Hon.  William. .  .Gibside  Hall,  Gateshead 
Hutt,  Jolm. .  .Water  Eaton,  Oxford 
Hutton,  J.. .  .30,  Marley  Street, Newcaslle-on-Tyne 
Hutton,  Thomas. .  .Upton  Gray,  Odiham 
Ilutton,  William... Gate  Burton,  Gainsborough 
Iluxtable,  Yen.  Archd. .  .Sutton  Waldron,  Bland  ford 
+Huyshe,Rev.  J.. .  .Clysthydon  Rectory, CuUompton 
Hyde,  F.  C . .  Ashdown  House.  East  Grinstead 
Hyde,  J.  T.,  M.A.. .  .Island  of  Herm,  Guernsey 

Hyctt,  John  Ldw Ilaydon's  Elm,  Cheltenham 

Ilyett,  W.H.. .  .Painswick,  Gloucestershire 
Hymers,  Joseph  A...WInckliam  Park,  Gateshead 


Ide,  Jolin. .  .West  Wittering,  Cliichester 

Jlderton,  Rev.  T..  .Felton,  Acklington,  Northumb. 

lies,  Daniel. .  .Fairford  Retreat,  Fairford 

files,  Francis... Barnoldby-le-Beck,  Grimsby 

lies,  John. .  .Binbrook  Hill,  Market  Rasen 

Impcy,  William..  .Broomficid  Hall.  Chelmsford 

In'.'e,  Chas.  Henry. .  .Whittington  Hurst,  Lichfield 

Ini,'e,  Col.  Wm.. .  .Thorpe,  Tam worth 

Ingham,  Robert. .  .Westor,  South  Shields 

Ingram,  HuiroF.  M....HoArcross,  Rugeley,  Staffor«l» 

flngram,  John  A...Wylye,  Heytesbury 

flngram,  Joseph. .  .Pleck  House,  Accrington 

Ingram,  William. . .  Armley,  Leeds 

Insole,  James  Harvey. .  .Ely  Court,  Llandaff 

f  Innes,  William. .  .Field  Place,  Wamham,  Horsham 
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flreland,  J.  Ireland  Clayfield. . .Brislington,  Bristol 
Ireland,  John  Smith. .  .Forthampton,  Tewkesbury 
Irving,  Clark. .  .8,  Hyde  I'ark  Square,  London,  W. 
Isaac,  John  Wbitmorc. .  .Boughum,  Worcester 
Isaacson,  John. .  .Clare,  Suffolk 
Isaacson,  Wm.  Parr. .  .Newmarket 
Isham,  Sir  C.  E.,  Bart.. .  Lamport  Hall, Northampton 
Isham,  Rev.  R.. . .Lamport  Rectory,  Northampton 
Isherwood,  Arthur  B.. .  .Tynhalip,  Trcfnant,  Rhyl 
I ve,  Edward  P. . . .  I^ngley,  Slough 
Ive,  John  G.. .  .The  Trenches,  Langley,  Slough 
Ives,  Capt.  Ferdinand. . St.  Catherine's  Hill,  Norwich 
Izon,  John  B.. ..Walsgrave-on-Sowe,  Coventry 


Jackson,  Daniel. .  .Chadwell  Place,  Grays,  Essex 
Jackson,  P.. .  .6,  Carlton  Place,  Newcastle-on-T\  ne 
Jackson,  G.  F.. .  .Alcester  Lodge,  Bromsifrove 
Jackson,  J.. .  .Aynscomb  House,  Orpington,  Kent 
Jackson,  Matthew. .  .Bilsthorpc,  Newark,  Notts 
Jackson,  P.  R. .  .Blackbrook,  (iresmont,  Hereford 
Jackson,  Richard... Noctorum,  Birkenhead 
Jackson, Thomas... Eltliam  Park,  Kent 
t Jackson,  William. .  .Oak  Bank,  Carlisle 
Jackson,  William  Fenwick. .  .Newcastle-on-Tyne 
Jackson.  W'm.  Kay...Barbot  Hall,  Rotherham 
-f-Jacobsen,  C.  C. .  .Cranham  Farm,  Cirencester 
Jacson,  Chas.  Roger... Barton,  Preston,  Lancashire 
Jagyard,  Joseph. .  .Leek  Wooton.  Warwick 
James,  Edward . .  .Holeyn  Hall,  Newcastle-on-Tyne 
James,  Isaac. .  .Tivoli,  Cheltenham 
James,  Jas. . . .  North  Sodston,  Narberth,  Pemhroksh. 
James,  James  William. .  .Mappowder,  Blandfonl 
James,  J.  A..  .Bridi;e  Town  Farm,  Stratford-on-Avon 
James,  Richard... High  Street,  Haverfordwest 
James,  Ricliard . .  .Llanrwst 

James,  T Otterbum  Tower,  Newcmstle-on-Tyne 

James,  Sir  Walter  C,  Bt.. .  .Betteshangor, Sandwich 
f  James,  Capt.  Wm.  E.. .  .Itarrock  l\irk,  Carlisle 
Jameson,  Tliomas. ..  Newcastle-on-Tyne 
fJaqties,  Leonard.. Easby  Abbey, Richmond,  Yorks. 
Jaques,  R.  M...  .Easby  Abbey,  Richmond,  Yorks. 
Jaques,  T.  G.. .  .Staddlethorpe,  llowden,  Yorkshire 
+J;uTutt,  John. .  .Camerton  House,  Bath 
Jarvis,  Sir  Raymond,  Bt.. .  .Cove  Cottage,  Ventnor 
Jar\'is, T.  A.. .  .Higher Boll>erry,  Kin!,'sbridge, Devon 
f  Jay,  John... 46,  West  Seventeenth  St.,  New  York 
JelTerson,  Henry... Rothersyke,  Whitehaven 
JolTursoTi,  Rev.  J.  Dunnington.  .Tliicket  l*riorj-,  York 
Je(Ter4on,Cpt..T...Ballaughton  IIo.,Doui:las,I. ofMan 
f  JefTerson,  Robert... Preston  Hows,  Whitchavi-n 
JoflTrcys, N. N..  .Hollybrook  Ho., Shirley, Southamp. 
Jc':,'go,  Thos.  B.... Mounts,  Great  Saling,  Braintrce 
•j-Jejron,  Trew. .  .Slough 

Jekyll,  J.. .  .Cirholme  Terraco,  Newland,  Linctiln 
+Jenkins,  John  B...,Kinj;stone  IInn:?c',  Abin^jlon 
.Jenkins,  Richnrd  David,.  .The  Priory,  Curdi^.TU 
fJonUinson,  Sir  (icorgc,  Bf....Eastw)od,  Borkclcy 
Jenkiiison.  Joshua. . .  AnlR-ld,  Cockemi'U.th 
•}-Jennor,  (ieor:;e.,  .P;irst»nage  Ilouie,  Udimore,  Rye 
Jennings,  Richard. .  .Carmarthen 


Jervis,  Hon.  E.  Swinfen. . .  Atton  P&rk,  StaffordiK 
fJervotse,  F.  E.  J.. .  .Herriard  Park,  Baiingstoka 
Jessop,  Joseph . . .  Grove  Farm,  Ghiswick,  W. 
fJobes,  Charles. . .  17,  Boulevard  Madeldne,  Fub' 
Jobling,  Edward. .  .Hill  Top  Cottage,  Carlisle 
Jobling,  George. .  .Tynemouth 
Jobling,  J...Framlington  Place,  NewvastleKm-T^B 
Jobling,  Mark  L.. .  .Newcastle-on-Tyne 
Jobling,  T.  W.. . .Point  Pleasant, NeweasUe^n-T^ 
Jobson,  William. .  .Bateland,  Hexham 
fJodrell,  Sir  Edw.  R..  Bt.. .  .64,  Portland  Pbee,  W 
Johnson,  A.  H.. .  .Manor House,  Acton,  W. 
Johnson,  A.  H.,  Jan..  .Hanger Hill  Farm,  Ea]ing,1l 
Johnson,  C.  E. . . .  5,  Soutli  Pluvde,  NeweasOeHm-Tiffl 
Johnson,  Charles  W.. .  .85,  Mark  L«ne.£.a 
Johnson,  Cathbert  Wm. . .  .Waldronhorst,  CroydM 
Johnson,  a  W. . .  Manor'Cot..  Larkhall  RiBe,CUphai 
Johnson,  Edward. .  .The  Deanery,  CbesCer-le-Stm 
Johnson,  E.  W.. .  .Chichester 
Johnson,  Francis  Dixon. . . Apleyheads,  Duham 
t Johnson,  George. .  .Blaeo  Hill.  Betford,  Notts 

fJohnson,  Rev.  H.  L Binderton  Ho.,  Chichesle 

Johnson,  Isaac. .  .Blaydon-on-Tyne 
Johnson,  James. .  .East  Harptree,  Bristol 
Johnson,  John. .  .Sonth  Pickenham,  Swaflham 
Johnson,  Joseph . .  .Windsor 
Johnson,  Rev.  P.. .  .Wimborthr,  Chmnleifh,  Den 
Johnson,  R.  S. . .  .Has well  Colliery,  Fence  Houses 
fJohnson,  R.W..  .Bricklehampton  Hall,  Pfeiriiiie 
Johnson,  Thomas. .  .Ellington,  Morpeth 
Johnson,  T.  C .  .Clievet,  WakeOeld 
Johnson,  Thomas. .  .Halton  Grange,  Raneom 
Johnson,  Tliomas. .  .The  Hermitage,  FVodsham 
fJohnson,  Thomas. . .  Wliittlesea,  Cambridgeshire 
Johnson,  Walter. .  .Trench  Hall.  Gateshead 
Johnson,  Walter  F.. . .Leicester 
fJohuston,  Alex.  R.. .  .The  Grov«,  Yoxford,  SnflUI 
Johnston.  J.  Lindsay. . . (Trondall,  Faniham. Snrej 
Johnstone,  Edward. .  .3,  King's  Bench  Walk,  E.C. 
f  Johnstone,  Rev.  George. .  .Bronghton,  Hants 
fJohnstone,  J.  C.  IL. .  .Hardwick  Hall,  Dnrham 
Johnstone,  W.  R.  H.. .  .Hardwick  Uall,  FenyhiU 
Joiccy,  Ed  ward...  Newcastle-on-Tyne 
Joicey,  John. .  .Urpoth  Lodge,  Fence  Honaes 
Jollands,  William  1). . . .  Buxshalls,  Lindlleld,  Sqsm 
fJollilTe.SirW.G.  H.,Bt.,M.P..  .HeathHa^^Btcrsfie 
Jonas,  John  Carter. .  .3,  St.  Mary  Street,  Camlwid| 
Jonas,  Samuel. .  .Chrishall  Grange,  Sallhm  Waldei 
Jones,  Benjamin .  .Talardd,  Llanyb3rther,  CtarmaitlM 
t Jones,  David,  M.P. . .  •  Pantglas,  Carmarthen 
Jones,  Edward ...  6,  York  Crescent,  Clifton,  Bristol 
Jones,  George... Stareton,  Kenilworth 
Jones,  (Jcorgo. .  .^Vlli8ton  Ixidge,  Penkridge 
Jones,  G..  .Whitley  Ct..  Upton  St.  Leonard's,  Glon 
Jones,  ]Iugh...Llanllyfin,  Caernarvon 
Jones,  Harvey  Bowen. .  .49,  Montagu  Sqaare,  W. 
Jones,  H.  P. . . .  Portway  House,  Warminster 
f  Jones,  Jamos  Cove. .  .Loxlcy,  Warwick 
f  Jones  John. . . Bla  -no's,  Llandovery,  S.  Wales 
Jones,  John. .  .Br^i'n  Adda,  Dolgelly 

tJones,  J.  E Springfield,  Braunto'n,  Hereford 

Jones,  R.  Ilesketh. .  .North  Brook  Hoiue,  l>over 
Jone*,  R.  P.. .  .The  Hermitage,  Whitchorch. Salo] 
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fleneit  Sir  V..  Bt. . .  .CranmOT  Hall,  Fakenham 
ten,  W.  H..  .Cknon  Bridge,  Madley,  Uereford 
tJbnes,  Wm.. .  .Hairin^n,  ShifTnal 
hmiem,  W.  Hope..  .Hooton  Fann,  Sntton,  Cheshire 
flones,  W.  IS. . . .  Li^iadarp,  Clonakilty,  Ireland 
Jorfan,  Francis. . .  Eastlmm»  Driffield 
Jordan,  Joseph. .  .Hardwick  Terrace,  Gateithcad 
Jordan,  Wm.. .  .CSiarlton  Kiiun,  Cheltenham 
Joding  Geo.  F.. . .Bemera  Roding  Hall,  Dunmotr 
Jovett,  Rev.  J.  F.. .  .Kingvton,  Ba|;puze,  Abingdon 
Jovitt,  Christopher. . .  Palterton,  Chesterfield 
Joyce,  Charles. .  .Bisliops}>ate  Honne,  Egliam 
Joyce,  Thomas. .  .Vale  Farm,  Sudhury,  Harrow, N.W. 
Jaekes.  Mis.  Mary. . .  Cotwall,  Wellington,  Salop 
tJaidce,  Henry. .  .Hinstock,  Market  Drayton 


K. 

fKanlake,  Rev.  W.  H Alcsham,  Southmoltnn 

fKay,  J.  R.. .  .Bass  Lane  House.  Bury,  Lancashire 

Kay,'  R Forcett  Valley,  Darlington 

Kesrsey,  Charles. .  .Glewittone,  Rom 
Keary,  II.  W.. .  .Aldenham,  Bridgenorth 
Keeling.  Charles. .  .Congreve,  Penkridge 

Keeling,  Chas.  R Yew  Tree  Farm,  Penkrid<;e 

fKeene,  Kev.  C.  E.  R. . .  .Swincombe  IIo.,  Nettlebcd 
Keep,  Richard... A Idermaston,  Reading 
Kekewich,  S.  Trehawke,  M.P. . .  .Peamore,  Exeter 
Kelham,  Robert. . .  .Bleanby  Hall,  Southwell 
fKelsall,  II.,  jun.... Pinnacle  Hill,  Kelso.  N.B. 
fKcmble,  Honitio. I.Potter's  Bar,  Barnet,  Herts 
fKemble,  Thomas. .  .Runwell  Hall,  Chelmsforvl 
Kemp,  Jesse...  .Thurlliy  Granjre.  Alford 
Kendrich.  Edward. .  .Weefonl,  Lichfield 
tKennaway,Sir  John,  Bart.. .  .Kscot,  Honiton 
Kennedy,  David. .  .Oriental  Club,  W. 
Kennedy,  Qjarles  Burton.... Kirklandq,  TMverstone 
Kennedy,  M vies.  ...Burton  Cottn;,'e,  Ulverstono 

Kennedy,  Primrose  W DrumclLin,  Ayr 

Kennedy,  Ut.  Hon.  T.  F Dalquharran  Ca-stlo,  N.B. 

Kenrich,  (ieor^'e. .  .Thtirparton  Hill,  .Soutliwell 

f  Kensington,  Ivlward  Thomas.  .M.wlham,  Ilminstcr 

+Kenyon,  Hon.  E Macffen,  Whitchurch,  Salop 

rKerrich,  John...(Jel(leston  Ilall,  B<»ccles 
Kerrj-.  the  Knt.  of  (I*.  Fit /.u'orald).  ..Kerry 
Kprsey,  Clement.. .  .Whitton,  Ipswich 
KerBoy,  James. .  .Fiirltoii  Fann,  Cirencester 
tKestt'rton,  Thomas.  ..Sutton,  S. 
Kett.  (icor-je  Samuel. .  .Brook  House,  Norwich 
TKettlo,(;eo.M;icken7.ii>..  .Dallicott  H.>.,Briil;;enorth 
Key, Sir  Kingsmill  Grove,  Bt.. .  .9.'),  Ncw^'ate  St.,K.C. 

Keycs,  H^?n.  Jam"s Xshin^jdon,  Rochfonl,  Essex 

+  KeyworTh.  Henry  Jo-eph. .  .CoMeslord  PI.,  Lincoln 
+Keyworth,  J.  R.  Hald'Miby.  .Greestone  Ho.,  Liucol. 
Kibble,  Thomas. ,  .Greou  Trees,  Tuiibridge 

Kiddle.  F.  G Mor-ton,  D.mhester 

KilliiJ:.  Arrlnr. .  .Di?ep«le:i.'  Park  Farm,  Porking 
Kimber,  Jas.  Wi-avin-.;. .  .Tubney  W.irren,  Abin-^ilon 
Kimlier,  Titoma^  . .  .(ircat  Tew.  En  stone 
KimlH'rley,  Jolm  Tarrior..  ..Gloucester 
Kindersb'v,  E.  Ltii:li. .  .Syward  bi:lc:e,  Onrchester 
TSAngt  C North  Lo(L:<-  l':irm,  Potter's  IJar,  B.irnet 


King,  Charles  Allen. .  .98,  PkeadiBy,  W. 

King,  George. .  .Saffron  Walden 

King,  James  K.,  .M.P... Staunton  Park, Leominster 

King,  John  G.. .  .Beedon,  Newbury 

King,  John  L.. .  .Thorp  Abbots,  Scole  Inn.  Ncrfolk 

King,  Rev.  J.  Meyers. .  .Cutcombe  Vicarage,  Dunster 

King,  Hon.  J.  P.  *L..  M.P. . . .  Wobum  Pk..  Chertsey 

King,  Richard  King  Meade. . .  Walford,  Taunton 

King,  Richard  H.....Wooperton,  Alnwick 

King,  R.  Meade. .  .P>Tland  Hall,  Taunton 

King,  S. . .  .Bockhampton  Farm,  Lamboume,  Berks 

King,  William. .  .Barton,  Bury  St.  Edmund's 

King.  W.  C. .  .WarQeld  Hall,  Bracknell 

Kingdon,  Rev.  S.  N. . . .  BridgeruleVicar.,  Holsworthy 

Kiugdon,  Samuel. .  .LaN-rick,  Thorverton 

Kingsley,  Thomas. .  .Boarscroft,  Tring 

tKingscote,  Col.  R.  N.  F..  yi.V,,  .Kingscote,  Clone. 

Kingsford,  John. . . Esher,  Surrey 

fKingsmill,  Wm. . .  .Sydmonton  Park,  Newbury 

fKinginorth,  Alfred. .  .Great  Chart,  Ashford,  Kent 

fKingsnorth,  Edward. .  .Brookland.  New  Komney 

Kinloch,  Colonel ...  Logie,  Kirriemuir.  N.B. 

Kinnaird.  Lortl. .  .Rossie  IMory,  Inchture,  Perthshire 

f  Kirk,R.. .  .Gale  Bank,  Leyboume,  WensJeydale 

Kirkaldie,  Viscount. .  .Windsor 

Kirkby,  Thomas. .  .Cuxwold.  Caistor 

Kirkham,  Thomas. .  .Biscathorpe  House,  Louth 
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+Malcolm.  John, .  ,7,  Great  Stanhope  Street,  W. 
Malcolm.  M.. . . Manor  House,  Kineton,  Warwicksh. 
Male,  Henry. .  .East  Chinnock,  Yeovil 
Malloch,  C.  H.... Court  House, Cookington, Torquay 
Malmesbury,  Earl  of ...  Heron  Court,  Christchurch 
fMaltby,  l-Mward  Harvey.  ..G  3,  Albany,  W. 
+Mancht*ster,  Duke  of. .  .KimboUon  Castle,  Hunts 
f Mangles,  F....Down  Farm,  Compton,  (luildford 
Mangles,  George. ..Givendale  Grange,  lUpon 

Mangles,  Ross  1) Stoke,  Guildford 

Mann,  Henry. .  .Tlie  Asps,  W^arwick 

Mann,  H.... 9,  Woburn  Buildgs.,  Euston  Sq.,  N.W\ 
Mann,  John. ..Thorn age,  Thetford 
Manning,  ironry...2Jl,  High  HoUwm,  W.(.'. 
Manning,  John. .  .Orlingbury,  Wellingborough 
Mannings,  George. ..Downton, Salisbury 
+Mannsfelil,  Count. ..Dobrisch,  Prag,  Austria 

Mansel,  J.  C...  .Wliatcombe,  Rlandfonl,  Dorset 
Mansel,  Raleigh  A...Heathfleld,  Swansea 
fMansell,  Sir  John,  Bart....Maesdeilo,  Llandilo 

^'•Tsell,  Tliomai..,Adcott  Hall,  Baschurch  Salop 


Mapplebeck,  W.  B.. . . 6,  Ball  "S&ag,  Birmingliam     ' 
March, Thomas... lUaydon  Bank,  BUydcm-on-Tyne 
fMargary, Maj.  A.  R.. .  .Charthmm  i'k.,  E.  Grinttinid 
Margesson.  Rev.  W..  .4,  Green*s  Kow,  Ch«lMii,8.1i7. 
Margetson.  James.  •  .Manor  Home,  Shalden.  AltOB 
tMargetta.  Charles. .  .Huntingdon 
Margetts,  John. .  .High  Street,  Warwick 
Marjoribanks,  E. . .  Gieenlanda,  Hmlr  j  trn  TTiamm 
t&Iaijoribanks,  D.  C. .  .Buahey  Hall  Faim,  Watftfd 
f  Marjoribanks,  Edward,  Jun.. ,  .&9,  Strand,  W.G. 
fMaijoribanks,  Stewart  M.P..  .BQshyGrove.Watfbid 
Markby,  John  Randall... 9,  Whitehall  Place,  &W. 
f  Markham.  Charles,  jun.. .  .Northampton 
Markliam,  Lt.-Col.  W.  T. .  .Becca  Hair,  Bfillbid  Jine. 
Marmont,  James . . .  Bristol 
Marria${e,  John. .  .Grassmexe,  Hitcham,  S. 
Marriott, Capt.  E.  J.  Beckett. .  Avon  Bank,  Plenkeie 
Marriott,  H.  C. .  .Narborongli,  Brandon 
Marriott,  Rev.  J.  P....Coteabach.  Lutterworth 
fMaxTiott,  W.  M.. . .  Kibworth,  Market  Harboraogh 
Marris,  Thonuks. .  .Uloeby,  Lincolnriiire 
Marsh,  Matthew  H.,  M.P. . .  .ChUbtuy  He.  Sdirinry 
Marsh,  Richard . .  .Sandwich 

Marsh,  lliomas. .  .The  Heamies,  Stone,  Strnffoidihire 
Marsh,  Wm.  Jas.. . .  Loridge,  Berkeley,  Qloaeeateiih. 
f  Marshall,  Arthur. .  .Headingley,  Leeda 
Marshall,  Rev.  C. .  .Ripley  Court,  Ripley,  Boirej 
fMarshall,  Edmond  H.. .  .West%»ood  Hall,  Leeda 
Marshall.  Fred.  Chas.. .  .Riseholme,  Lincoln 
fMarshall, Geo.  H.. .  .32,  St.  George's  Rd.,  Pbnlieo 
Marshall.  H.  J.. .  .Poulton  Priory,  Cricklada 
Marshall,  James. . .  West  Hartford,  Bedllngton 
fMarshall,  James  Garth. .  .Headingley,  Leeda 
Marshall,  John..  .Eden  Lodge,  Beckfnham,  S.E. 
Marshall,  T.  Bumpstead. .  .Branston,  Lincoln 
Marshall,  Wm....Bolney  Place,  Cuckileld, 
Marsham,  R.,  D.C.C. .  .Merton  College,  (hcfocd 
Marson,  W.. .  .Acton  Trossell.  Ptenkridge 
Marten,  Peter. ..Chilham,  Canterbary 
Martin,  Chas.  W..  M.P.. . .  Leeds  Caatle,  1 
Martin,  David... Wainfleet,  Lincolndiire 
Martin,  E.  Hall,  jun. . .  .Barr  Hill,  Madeley,  i 
f  Martin,  E.  Waterer. ..  Nonsuch  Fkrk  Fkrm.  Ewell 
f  Martin,  Fran.  P.  B..  .Oxford  &  Cambridge  C1.,S.W. 
tMartin,  Gilson...Thorney,  Peterborough 
Martin,  Henry  B.. .  .Colston  Basset,  Bingham,  Notts 
Martin,  Robert... Asterby,  Homcaaftle 
Martin,  S.  D.. . .  1.  Park  Race,  Leeds 
Martineau,  R. . . .  Walsham-le-Willowa,  BuryStEda. 
f  Masfen,  R.  Hanbury . .  .Pendefurd,  Wolveriiaapton 
^lashiter,  Thomas. . .Priest's,  Romford.  £ 
'f Mason.  C.  A....Tarrington,  Ledbury,  Herefindah 
Mason,  Capt.  Geo...  .Manor  House,  Yateley,  Hants 
Mason,  Matthew... 9,  Portland  Place,  Bcigfalon 
Mason,  Richard.  ..Keddington,  Louth 
Mason.  Col.Wm....Necton  Hall,  Swaflfham 
Massey,  Sampson..  .Harkstone,  Derby 
Massey,  Samuel... Lawton  Arms,  Lawton,  Chediiie 
f  Master.  Charles  H. . .  Barrow  Green  House,  Godstone 
Master.  Col.  Wm.  C. .  .Knowle  Pkrk,  Bristol 
Master,  Col. TIios.  W.  C. .  .The  Abbey,  Clrenccstor 
Masterman.  Thos.  J.. . .Little  Danby,  Northallerton 
Masterman.T.W. .  .The  Hall,  Rotherfleld,  Tnn. Wells 
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Xitbor,  Edwaid.  ..Jeunond  Villas,  Neve.-on-T^e 
Mtthcr,  Joseph.  ..Newcastle-OD-Tyne 
Ibther,  WilUam...HeinKott  Hill,  Morpeth 
•HUthcvm,  Sir  J^  Bt.,  M.P..  .The  Lewes  Island,  N.B. 
lUthew.  Nath...  .Wern,  Caenuirvcmshire 
Kathewa,  Augiutus.  ..Pitchcombe,  Stroud 
fMttthevs.  Jeremiah. .  .Edghaston  Ho.,  Birmingham 
iwB,  William.. .The  Leasowes,  Birmingham 
[jeonard  Pitt. .  .Maddington,  Devises 
William . .  .St.  Osyth.  Colchester 
fBUtwrn,  W.  Bawtree. ..Kentish  Bldnors,  Boro'.S.E. 
llstthews,  Francis  Cook,  Jan.. .  .Driffield 
Slatthews,  Frank. .  .Gl>'n  Moore,  Isle  of  Man 
MaUhewB,  Francis  Cook. .  .Driffield 
Matthews,  Henry.  ..Montford,  Shrewsbury 
Matthews,  John,  M.D.. .  .Tynemoath 
Matthews,  John. .  .1.  Cross  Street,  WhitehaTen 
fMatthewa,  Thomas. .  .Sporle,  Swaflham 
3land,  Clias.  T.. .  .Manor  House,  Bathampton,  Bath 
Msnde,  Wm.  E...  .Ilolmscales,  Milnthorpe 
Maoghan,  Kobert. . .  .Oxford  St.,  Ncwc.-on-Tyne 
3fannselU  Thomas  P.. .  .Thorpe  Malsor,  Kettering 
Maw,  II.  Lister..  .Tetley,  Crowlc,  Isle  of  Axholm 
Maw,  Mathcw... Cleat  ham.  Kirton-in-Lindsey 
MawBon,  John. . .Newcastle-ou-Tyne 
Maxwell.  Sir  J.  H..  Bt..  ..Springkell.  Ecclefechan 
Maxwell.  Hon.  M.  Constable. .  .Terr^'les.  Dumfries 
Maxwell,  Well  wood.  ..Munches,  Dalbeatie,  N.B. 
May,  Charles  N.. .  .Devizes  (North  Wilts  Foundry) 
May,  George  Anderson. .  .Elfonl  Park.  Lichfleld 
May,  John... London  Road,  Reading 
Mayall.  John  E.  ..Tlie  Grove,  Pinner,  Watford 
Maynard,  Robert. .  .NMiittlesforJ,  Cambridjje 
Mead.  Wm.  Rich..  ..Ballymartle,  Kinsale,  Cork 
Mechi.  Alderman  J.  Jo^.. .  .4,  Leudenliall  Srreet,K.C. 
fMedlycott,  Sir  W.  C,  Bt..  .Milborne  rort.Slierbome 
M«>eson,  Wm.  Taylor....l)opr;:etts,  Rochford 
Mein,  Wil Ham... Bre wood,  SlafTordsliire 
Meir,  Henry. .  .(Jreen  (.iat«'s,  Timstall,  Staffordshire 
Meire,  Sam'.... Castle  Hill.  Harl-y,  Much  Wenlock 
Meire,  Thos.  Lockley...Cound  ArlM>r,  Shrewsbury 
Mellard,  James. .  .RugcU'v,  StafTurdbhire 
3Iello,  William... Chadwell,  Ware 
Mellows,  William. . .Hiyli  Meltou, Doncaster 
Melville,  Hon.  A.  Leslie... Bianst on  Hall,  Lincoln 
i-Melville,  Alex.S.  Leslie.. Branstou  RtTtory,  Line. 
■f-Melville, Charles  Leslie..  .IJranston  Hull,  Lincoln 
Melvin,  James. .  .Bonninifton,  Ratho,  E<linbar^li 
Mencr,  F.. .  .'J>',  Cia>ton  St.  West,  Newc.-on-Tync 
•  t  Mercer,  James,  M.I).... 
fMerccr,  William. .  .Newton,  Warrington 
Mercer,  William... (Jrove  IIo.,IIunton,  Staplchurst 
Meredith,  J..  .The  Hildre,  Halfway  IL,  Shrewsbury 
fMerriman,  Thomas  liaverstock.  ..Marlliorough 
■fMerriman,  Wm.  Clark... Lockeridge,  Marllwrongh 
Meraon,  Jas....BrinsN\orthy,  North  Molton.  Devon 
-f Mertens,  Baron  Edward... Rue  Ducale,  Brussels 
fMetcalfe.  ('.  J... 

fMcthley.  W....L'i,Soho  Square,  W. 
Meox,  Sir  IL.  Bt..  .Theobald  «  Pk.,WalthaniCr05S,N. 
f  Meyer.  Herman. .  .Little  LaverHall.  Oncar 
f Meyer,  James... Forty  Hall,  Enfield,  N. 
■flleyer,  P.  Herman. ,  .Stondor  Place,  Brentwood 


Meyrick,  Owen  Fuller. .  .Bodergan.  Anglesey,  N.W; 
Miehell,  John...Forcett  I>ark,  Darlington 
fMicklethwaite,  Rev.  J.. .  .fridge  PL.  Hurst  Green 
Middleborough,  J.  U. . .  .Sonth  Milford,  Milford  Jane. 
tMiddleton,  Henry.. .Cutteslowe,  Oxford 
Middleton,  Saville.. .Water  Newton,  Hunts 
fMidgley,  W.  H....BryntJrion,Corwen,  Merioneth. 
Midworth,  John. .  .Newark-on-Trent 
Milbank,  Sussex.  ..Bamingham  Park,  Darlington 
fMildmay,  Sir  H.St.J.Bt..Dogmersfleld  Pk..Winchfld 
Mildmay,  Humphrey,  M.P. . . .  Shoreham,  Sevenosks 
fMiles,  Charles  W. . .  Burton  Hill,  Malmsbury 
fMiles,  John  Wm.. . .  King's  Weston,  Bristol 
fMiles.  Grosvenor. .  .Bourton  House,  Rugby 
fMiles,  P.  W.  S.. .  .61,  Queen's  Square.  Bristol 
Miles,  Roger  Dutton. .  .Keyham,  Leicester 
Miles,  Thomas. .  .Key ham,  Leicester 
fMiley,  William. '..Dix's  Field,  Exeter 
Miles,  Wm.  Marsh. . .  Fragham,  Nonington,Wingfaam 
Milford,  Thos..  ..Thorvcrton,  Cullompton 
f  Miller,  Bartlett. .  .Moulton.  Northampton 
Miller,  George... Barnstaple 
Miller,  George... Gateshrad 
\    Miller.  G.  Seymour. .  .Bradpole,  Bridport 
j    Miller,  Samuel. .  .Tlie Court,  Abermule,  Montgom. 


Miller,  Thomas... Pictree  Ho<iae,  Fence  Houses 
Mills.  John  F.. . .  Westwell.  Burford,  Oxon 
Mills,  John. .  .Bisteme.  Ringwood  ' 
Mills,  John. .  .IMnkneys  Green,  Maidenhead 
f  Mills,  J.  R.. .  .Enfrlefleld  Green,  Surrey 
Mills,  R.  W.  F.. .  .Dunnington,  York 
f  Mills,  Wm.. .  .Saxham  Hall,  Bury  St.  Edmund's 
Milne,  David. .  .Milne  (Jarden,  Culdslream,  N.B, 
Milne,  Oswald,  jun.. . .  Woodvllle,  Leamington 
Milner,  Sir  W.  M.  K.,  Bart..  .Manappleton,  Tadcaster 
Milnes,  James. .  .Alton  Manor.  Wirksworth,  Derbys. 
Milvain,  Ed.  D...14,  Elswick  Villas,  Newc-on-Tj-ne 
Milward.  Dawson  A.. .  .Tullogher,  New  Ross 
I    Milward,  Richard. .  .Thurgarton  Priory,  Southwell 
I    Minet,  Charles  Wm.  ...41,  West  Smithfleld,  E.C. 
.    Minett,  Junius  E. . . .  Arley ,  Coventry 
j    Minor,  A.  H... .  Astley  House,  Shrewsbury 
I    Minor,  John. .  .Fern  Hill,  Market  Urayton 

Minton.  Alfred. .  .Windsor 
.    Mitchell,  Andrew. .  .Alloa,  Clackmannanshire,  N.B. 
I    Mitchell,  John . . . W*ymondham.  Norfolk 
j    Mitchell,  J.  Hoflc. . .  Witcliampton.  Wimbome 
,    fMitford,  Wm.  Townley,M.P....Pitshm,  Petwoith 
.    Moat,  (t. Thos.. . Norihnmberland  St.,Neu'C-on-Tyne 

Molyncux,  James  More. . . loosely  Park,  Guildfoid 
t    Monck,  J.  Bligh. .  .Coley  I'ark,  Reading 
i    Monckton.  E . . .  I  lale  Place.East  Pcckham.Tunliridge 
I    f  Monckton,  E.  H.  C.  .Fineshado  Abbey,  Nortliamp. 
I    Monins,  John... Ringwould,  Dover 

Monkhouse,  Fred.  Thos...  .Dorney  Lodge,  Windsor 
Monkhouse,  John. .  .The  Stowe,  Herefonl 
Monro,  Mordaunt  Martin. .  .Enlleld 
Montagu,  G.  H....Caversltam  Hill,  Reading 
fMonteagle,  Lord... Mount  Trencliard,  Limerick 
Montgomcrie,  F.  M..  .St.  Leonard's  Ho.,St.Leonard's 
Montgomery,  Rev.  R..  .Holcott  Rectory,  Northampt. 
Moody ,  Col.  R.  C. . .  .Senior  United  Serv.  Club,  S.W. 
f  Moore,  Rev.  Edward. .  .Frittendcn,  Staplehuist 
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MooK,  Edward  Wells. .  .Cole^hill.  Faringdon 

Moore,  George. .  .Appleby  Hall,  Atherstone 

f  Moore,  Rev.  G.  Bridge*. .  .TunnUll,  Sittingbonme 

Moore.  Henry.,  .Elmsley  Castle,  Pershore 

Moore,  James. .  .Monfctlmry  Court,  Ledl  ury 

Moore,  J.  . .  11.  Upper  Berkeley  St.,  Portman  Sq.,  W. 

Moore.  John. .  .Kerry,  Montgomery 

Moore,  John . .  .Cliurch  Street,  Warwick 

Moore,  John... Moor  Hootie.  Badsworth,  Pontefract 

Moore,  Joseph... Wollaton  House,  Nottingham 

fMoore,  Thos.  William. .  .Warham,  Wells,  Norfolk 

Moore,  Wm.. . .Elm,  Wisbeach 

Moorsom,  C.  R.. .  .Darlington 

Morant,  George... Farnborough,  Hants 

Mordue,  Francis. . . Wallsend,  Newcastle-on-Tyne 

Mordue,  Joseph. . .Wallsend,  Newcastlc-on-Tyne 

f  Morgan,  Maj.  G.C.,  M.P Rupera  Castle,  Cardiff 

Morgan,  Roger... Llanellen,  Abergavenny 
Morgan,  John . .  .Market  Square,  Shrewsbury 
Morgan,  M.  .North  Bondgate,  Bishop  Auckland 
Morgan,  Tliomas. .  .Burnt  House,  Waltham  Cross.N. 
Morison,  John  Alcx.,M.D....Portcleu,  Pembroke 
Morland,  George  Bowes. .  .Abingdon 
Morland,  W. Courtenay.  .Court  Lodge,  I^mberhurst 
fMorley,  John. . . 

Morley,  John...Broughton  Lodge,  Manchester 
Morley,  John. .  .Effingham  Hill,  Dorking 
Morley,  Robert.  .'.Birklnjck,  Nortluillerton 
Morley,  William... Brize  Norton,  Faringdon 
fMorrell,  Frederick  J.. .  .St.  Giles's,  Oxford 
Morrell,  James.  ..lloadington  Hill,  Oxford 
MorrcU,  James  Conyers. .  .l^yland,  I^ncashire 
f  Morrice,  J.  W.. .  .Tlie  Tower,  Calthorpe,  Rugby 
Morris,  Abiathar...Pendeford,  Wolverhampton 
Morris,  E.  John.  ...Stanley  Pont  large.  Winchcombe 
Morris,  John. .  .Town  House,  Ma«Uey,  Hereford 
Morris,  John...Wightwick  House,  Wolverhampton 
fMorria,  Col.  Lewis  G. . . .  Morrisania,  New  York    ♦ 
fMorris,  Norman. .  .The  Warren,  Kdenbridgc 
Morris,  Philip  S.... Woodmanton,  Worcester 
Morris,  Richard... Knockin  Heath  Farm,  Ouwestry 
fMorris,  Thos.,  jun.. .  .Walcote  Fields,  Lutterworth 
Morris,  Tliomas. .  .Maiscmore.  Gloucester 
Morris,  Walter.  ..Dewsal  Court,  Hereford 
Morris,  William. .  .Carmarthen 
Morri8,Wm.C . . .  Whitwick,lx)wer  Eagleton,  Ledbury 
Morris,  Licut.-Col.  W.  J. . .  Heppington,  Canterbury 
Morris,  W.  lludkin... North  LutTonham,  Leicester 
fMorrison,  Charles..  .Basildon  Park,  lieading 
fMorrison,  Frank.  ..Hole  Park,  Tenterden 
Morrison,  R...Shielfieldnon«',  Newoastle-on-Tyne 
fMorrison,  Walter.  M.P.. .  .Malham  Tarn,  Skipton 
Morriss,  N. ...Blue  Ho.,  Washington  Stit.,  Durhum 
Morrow,  Hugh. .  .Coraboold  House,  L«>ngfonl 
Morse,  Joseph  Karaey . . .  I-K>und,  Ix)westoil 
Morshead,  Sir  Warwick,  Bl.. . .  Fon'st  Lodpe.  Tiin  field 
Morton, Henry  Tliomas... Biddirk,  Fence  Houses 
Morton,  Hugh...Leith,  Edinburgh 
Morton,  John  Clulmers. .  .Streatley,  R'>ading 

Morton,  J.  D 83,  St.  George's  Ko;ul,  S.W. 

•loocrop,  W.  J....Kirkleatliam,  lU><lcar 

loseley,  Henry...  West  hide  Court  Farm,  Hereford 

'«-lev  Sir O.,  Bt..  .Rolleston  Hall,  Burton-on-Trent 


Mosley,  Tonman . .  .East  Lodpr,  Borton-on-Tkmit 

Moss,  D.  Topham. . .  16,  Camden  Terrace,  Leeda 

Mo«,  Henry. .  .Bentley  Hill,  Brentwood 

Moatyn,  Sir  P.,  Bt.. .  .falacre,  Holywell,  FlfBtafaiic 

fMoU,  Charles  John.  ..Uchfleld 

Mott,  Thomas. .  .Much  Hadham,  Ware 

Mott,  William. .  .Wall,  Lichfield  a 

Moalt,  Wm.. .  .Knowaley,  Preaoot,  I.«ncuhire 

Mount  Edgecumbe,  Earl  of. .  .Mt.Edgecnmbe.Cornw. 

Meant,  Tliomas. .  .Saltwood,  Hythe 

Mount,  William... Wasing  Place,  Reading 

Mourant,  Edward. .  .Samare**  Manor,  Jersey 

Moosley,  Geo.. .  .Hooton  Hall,  Cheater 

Moxon,  William.  ..3.  St.  Martin's  Place,  W.C. 

f Moysey,  H.  G.. . .Batheaton  Goart,  Wiveliseombe 

Muckle,  Robert. .  .Cresswell,  Morpeth 

f  Muggeridge.  Sir  Henry,  Kt.. . .  Ashurst,  Dotkin; 

Mulkem,  Edmand  Cowell. .  .Leighfield,  Oekley 

MuUiner,  Job. . .Royton  Farm,  Wrexham 

Mumford,  George  S. . . .  Lavenham,  Sndbarjr 

f  Mumford,  Maurice. .  .Greeting.  Stowmarket 

Mumford,  Richard... Chilton  Park  Farm,  Thame 

Mumford,  William . .  .Credenhill,  Herefofd 

f Mumford,  William  Henry..  .i 

Mundy.  William... Markeaton,  Derby 

I    f  Mnnn,  Fred.. .  .Temple  I^ugham,  Worcester 
f Munn,  Maj.  W.  A.. .  .Tlirowley  House,  Favenhan 

!    Murdoch.  James  Gordon . . .  1 ,  l>all  Mall  East,  8. W 
f Murray,  Alex.. . . Wellington  Hall 
Murton,  Frederick... Smceth,  Ashford 
Murton,  Walter. .  .East  Stour,  Ashford, 
Murton,  William... Tunstall,  Sittlngboume 
Musgrave,  John. .  .Pocklington 
Musgrave,  Simeon. .  .Market  Weighton,  Yorkshire 
f  Muagrave.  Sir  Geo.,  Bart.. .  .Edenhall,  l>enritlt 
Mu«rrave,  Rev.  Vernon . . .  Haacombe,  Godalmin; 
Moskett,  Chas.. .  .Bressingham  House,  Diss 
Mospratt,  S..  M.D..  .Royal  CoB.  Chemistry,  Liverpool 
Myers,  Christopher. . .  Dunston,  Gateshead 
f Mynors,  R..  .Weather Oak,  Alvechnrch,  Bromsgrore 
Myott,  James. .  .Copesthonie,  Congleton 
Myott,  Richard. .  .Lower  Overton,  Cong;leton 
Mytton,  Thos. .  .Shipton  Hall,  Mnch  Wenlocic 


Nainby,  Charles  M..  .Bamoldby,  Grimsby 

Nainby,  Richard ...  Bamoldby,  Grimsby 

f  Naish,  W.  B. . .  .Stoneaston,  Bath 

Naper,  Jas.  L.,  jun. . . .  Ix)ughcrew,  Oldcastle,  Irelanil 
'  f  Napier,  Kdw.  B.. .  .Pennard  House.  Shepton  Mallet 
i    Napier,  Hon .  William ...  2,  Old  Palace  Yard,  S.W. 

Nnpper,  John. . .  I  fold,  Horsham 
!    Nash,  Charles. .  .Roy-rton 
I    Nash,  Daniel . . .  4 ,  York  Gate,  Regent's  Park,  N.W. 

Nash,  John. .  .Keed-conrt,  Rochester 

f Nathosius,  Ikux>n. . .Hundisburg 

f Naylor,  John. . .Liverpool 

fNaylor.  Rich.  Christopher... Hooton  Ilall.Clicater 

Neale,  Charles. .  .Mansfield  Woodhoose,  Notts 

Neale,  Charles New  Field,  Newark 


Royal  Agricultural  Society  of  England. 


xxxvn 


Kale.  Charlea  James. . .Mansfield,  NotU 
K«uiie.  Charles. .  .Woodlands,  Selling.  Favershnm 
fKeame,  £dward. .  .Selling  Ck)uit,  Favenham 
e,  Frederick . . .  Macknade,  Favenham 
,  Percy  B....Swanton  Lodge.  Lydden,  Dover 
Kcete,  John  Reeks. .  .Northington  Farm,  Overton 
KeaTe,  Sir  Dtgby,  Bart.  .Dagenham  Pk.,  Romford,  R. 
KMYe,  Sheffield. .  .OakhiU  Hoose,  Hamp«tead.  N.W. 
Needham,  F.  Haywood..  .Feamall  Ueatli  Ho.,  Wore. 
Keedham.  >V.  B..  .Feamall  Heath  Ho..  Worcester 
tNeg:as,  Thomas  A.. .  .Lynn  House,  Walsall 
fNeild,  Wm....Mayfleld,  Manchester 
Ketlaonp  Thonus... Regent  Terrace,  Gateshead 
Nelmcs,  William. .  .Pembridge  Castle,  Monmouth 

Kabon,  Wm.  M Cardigan  Place,  Leeds 

Nesham,  David... Iloaghton-le-Skeme,  Darlington 
Kcsfteld,  R.  M.  N.. .  .CasUe  HUl,  Bakewell 
Kethexeoat,  John. .  .Moulton  Grange.  Northampton 
Keve,  Charles. .  .Shepway  Court,  Maidstone     • 
Iilere.  George. .  .Sissinghurst,  Staplehurst 
Neve,  Thomas. .  .Benenden,  Staplehurst 
Kevett,  Wm...Yorton  Villa,  HarmerHill,  Salop 
fNevile,  Rev.  Christopher.  .Tliorncy,  Newark,  Notts 
tNevile,  George... Shebton,  Newark-on-Trent 
^evill.  Viscount. .  .Hope  Hall.  Tadcoster 
Kevill,  Tbos..  .Montford.  Slirewsbnry 
Neville,  Samuel..  .Newcastle-on-Tyne 
New,  David. . . Waverley  House,  Nottingham 
New,  Richard. .  .Ilartpury,  Gloucester 
Newall,  Mary.. Fern  Dean,  Gateshead 
Newall,  P^  S...Fem  Dean,  Gateshead 
Newall,  Wm..  .Fern  Dean,  G:itoiihead 
•f-Newbery,  Rich.  Phelps. .  .Challenger,  Axminster 
Newcastle,  Duke  of. .  .20,  Portman  Square,  W. 
Newcombe,  Frcd...Ilavensworth,  Gateshead 
Newdegrate.  C.  N....Arbury,  Coventry 
+Newdi;?ate,  F.W.M.P.  .IJyrkley  Lg.'.,IJurton-on-Tt 
Newill.  Joseph . .  .Walcot,  Lydburj',  Shropsliire 
Newill,  Thos..  .Spring  liank,  Welshpool 
Newill,  Thos.,  jun.. .  Montford,  Sljrewsbury 
^Newman,  J....Hrands  Ho.,  High  W\com))e,  Bucks 
Newrman,  Tliomas. .  .Lyn  Court,  Mamliead,  Exeter 
Newman,  lliomas. .  .Cray's  Marsh  Farm,  Mclksluim 
Newport,  Viscount. .  .30,  Wilton  Crescent,  S.W. 

Newsome,  W 

Newton,  C'has.  lul..  .Mickleover,  Derby 
fNewton,  G.  Onslow ...  .Croxton  I'ark,  St.  Neot's 
Newton,  John. .  .Grove  Lodge,  York 
Newton,  John...ChoUerton,  Hexham 
Newton,  Joseph. .  .3,  MellMume  St.,  Gateshead 
fNewton.  R.  J..  ..Campffleld,  Woodstock 
-|-Newton,Tliomas. .  .The Cedars,  Mitcham Cmmn.,S. 
Newton,  Thos.  II.  G..  .liarrell's  Park,  Birmingliam 
Nicholay,  J.  A.. .  .Cuml^eriand  Mills,  Isle  of  Dogs,  LI. 

Nicholls,  John  S Buckland,  Lymin;{ton 

Nicholls,  Lambert. .  .Howsen,  Cotheridgc, Worcester 
NicholU,  Wm.. .  .Chippenham 
Nichols,  Ben..  ..West  End  Farm,  Aldershot 
Nichols,  Gcorsre. .  .Spa  Gardens,  Leicester 
fOrholson,  Brady. . .Stourton  Grange,  Leeds 
JQefaolson,  Charles  .. Stani wells,  Brigg 

Nicholson,  Geo Winlaton,  Blaydon-on-Tyne 

f Nicholson,  James. .  .Blencaim  Hall,  Penrith 


Nicholson,  J.. .  .Kirkby  Thoze  Hall,  Westmoreland 
Nicholson,  John. .  .Barford  St.  Martin,  Salisbury 
Nicholson,  Capt.  S.. .  .Waverley  Abbey, Famham 
fNicholson,  William... 4.  Snssex-aqnaie,  W. 
Nicholson,  Wm.  Newtam. .  .Newark-apon-T^ent  i 
Nickisson,  John. .  .Stone,  Staffoidshire 
Nicks,  John. . . Leek  Wootton,  Warwick 
Nicol,  James  Dyce. .  .5,  Hyde-Pkrk  Terrace,  W, 
fXightingale,  Vaughan  E....Burway,  Ludlow 
fNightingale,  W.  K....Embley,  Romsey 
Nisbet.  Ralph  P.. .  .Row  Wood.  CSialfont  St.  Gilet 
Nixon,  William. .  .Union  Hall,  Newcastleon-Tyna 
fNo  ikes,  John  Tompsett.  .Brockley  Ho..  Lewiaham 

Nock.  Thomas Sutton  Maddock,  Shiffnal 

Nodder,  Rev.  J. . . .  Ashover  Rectory,  Chesterfield 
Noel,  Eugene  F.. .  .36,  Westbonme  Terrace  W. 
+Norman,  George  Warde. .  .Bromley,  Kent,  S.E. 
t  Norman,  J.  Newcomb . . .  Ilarborough  Magna,  Rogby 
Norreys,  Robt.  H.. .  .Davy  HulmeHall,  Manchestei 
Norrington,  Charles. .  .Cattedo^n,  Plymouth 
Norris,  Rev.  G.  P. . . .  Roscraddoc  House,  Liskeard 
fNorris,  Wm....Wood  Norton,  Fakenham 
North,  Chas.. .  .South  Thoresby.  Alford,  Lincolnsh 
North,  Frederick.,. Rougham,  Norfolk 
North,  Lieut.-Col.. . Wroxton  Abbey,  Banbury 
fNorthcote,  Sir  Suflbrd,  Bt.,  M.P.. .  .Pynes,  Exeter 
Northey,  Edward  Richard. .  .Epsom 
Northcy,  Wm.. .  .Lake,  Lifton,  Devon 
Norton.  W.  F.  Norton... Elton  Manor,  Nottingham 
Noton,  John. . . Edensor,  Chesterflcld 
f  Nott,  James. .  .Pcnn.  Amersham,  Bucks 
fNottidge,  Jobias...Riimsgate 
Nowell,  \V.A...Nethcr8ide,  Skipton.  Yorkshire 
Noycs, Thomas  H.. .  .Borde  Hill,  CuckQeld 


Oakcs,  Hervey  Asten.  ..Stowmarket 
Oakes.  Thos.  Iladen. .  .Biddings  House.  Alfreton 
Oakley.  James. . .  Wilford.  Nottingham 
Oakley.  John. . .10,  Waterloo  Place, S.W. 
Oakley,  Richard... Lawrence  End,  Luton 
O'Brien,  Stafford. . .  BUtherwycke  Park,  Wausford 
fOckleston,  Wm.  Fairhur8t...Ingon,Strat.<K>n-Avoa 
Odams,  James. . .  109,  Fenchurch  Street,  E.C. 
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Robinson,  George... Winston,  Sliiflfnal 
Robinson.  G...Slimbridge,  Stonehouse,  Gloucesters. 
Robinson,  Isaac... Iron  Foundry,  Ualesworth 
Robinson,  Jaa.. .  .Huggart's  Farm,  Brindle,  Chorley 
Robinson,  John. .  .Mark  Lane,  lieeds 
Robinson,  John. . . Wootton  I^ge,  Gloucester 
Robinson, J... Roseforth  Colt.,  Gosforth,  Newc.-on-T. 
Robinson.  Col.  John  George..  .21,  Montagu  Sq.,  W. 
Robinson,  John  Rudly...IIutton  Rudly,  York 
Robinson,  John  G...  .Oakloy  III.,  Bishop's  Stortford 
Robinson,  Sir  J.  S..Bt..  .Rokoby  Hall,  Louth,  Ireland 
i'Robinson,  Jos. ..  .Clifton  Pastures,  Newport  l*agncl 
Roliinson,  Richard..  .Utkinton,  Tarporley 
Robinson,  Rowland..  .Fenny  Drayton,  Nuneaton 
Robinson,  Thomas... Nuthill,  Hedon,  Yorkshire 


'     Robinson,  Thomaa. .  .Castle  Ashby,  Nofthunptoa 
i     Robinson,  William. . .  Bone  Hill,  Tamworth 
I    Robinson,  William. .  .Ileatley  Lymm,  Cheshire 
I    Robotham,  A. . .  Oak  Farm,  Drayton  Ban.,  T^swoilh 
Robson,  Daniel. ..Saltwell,  Gateshead,  Durham 
Robson,  James. .  .Brackenl>orough,  Louth 
Robson,  John...Fawdon  House,  NewcattleKm-Tyne 
Robson,  John . .  .3,  Forth  Street,  Newcaatle-on-Tyae 
Robson,  John. . .Sunniside,  Newcastle-on-Tyne 
t Robson,  John. .  .Bymess,  Rochester,  NorthnmbL 
Robson,  Ralph. .  .Heiliam 
Robson,  William. .  .Wilton,  Salisbury 
Robson,  Wm.. .  .2,  Leazes  Terrace,  Neweutle-on-T. 
fRoch,  Nicholas... Pa»kiston,  Pembroke 
Rocke,  James  John . . .  Glastonbury 
fRodd,  F. . .  .Trebartha  Hall,  Launeeston 
Roddam,  J.  J.. .. Newtown,  Stanhope,  Darlington 
Roddam,  Wm... Roddam,  Wooller,  Northnmherlasd 
Rodgett,  Miles... West  CliCTe,  Preston  LmcMhii* 
Rod  well,  William...  Woodlands,  Holbiook 
tRoebuck.  J.  A.,  M. P....  19,  Ashley  PUce,  8,W. 
Rogers,  Henry. .  .Stagenhoe  Park,  Welwyn 
fRogers,  John  J.. .  .Penrose,  Helston 
•j-Rolfe,  C.  Fawcett  Neville. .  .Sedgeford  Hall,  Lynn 
Rolls,  John  E.  W.. .  .The  Hendre,  Monmouth 
Rolt,  John...Ozleworth  Park,  Gloucester 
Romilly,  Edward. .  .Porthkerry,  Cardiff 
Romney,  Earl  of. .  .The  Mote,  Maidstone 
Ronald  son,  J.  T...Low  Elswiek,  Newvaatle-on-Tvne 
fRooper,  Geoi;ge. .  .Naseott  House,  Watford 
I    -j-Rooper,  J.  B. . . .  AbbotU  Ripton,  Hunts 
Root,  William. . .Chipping  Warden.  Banbory 
tRoper,  R.  S.  D.  R....Sedbury  inc.Riehmond.Ylu. 
Roper,  William.  ..Ling,  Lebergham,  CamberUnd 
Rose,  Christopher. .  .Z^als  Green,  Mere,  Wiltahin 
Rose,  Philip. . .  Rayners,  High  Wycombe,  Bocks 
Rosewarne,  John. .  .Nanpuska,  Hayle,  Connk-all 
fRoss,  James. .  .IIoo  Park  Farm,  Luton 
■j-Rothwell,  R.  R. . .  .Sharpies  Hall,  Bolton,  Lancashire 
Rotton,  Richard. . .3,  Boltona,  BrompCon, S.W. 
Round,  Chas.  Grey . ..Birch  HaU,  Colcfaeitflr 
Rous.  Col.  G.... 

Rous,  Hon.  Wm.  Rufus . . . Wontced Home,  Konrieh 
fRouso-Boughton,  Sir  C.  II.,Bt..  .DowntonHalULudL 
Row,  E.T.... Moulds  Haugh,  Aeklinstom 
Row,  Wm.  North. . . Cove»  Tiverton 
Rowe,  Samuel. .  .Nurstcd  House,  Pelenfteld 
Rowe,  W.  WeviU. .  .Gt.  Hay, Tametton,  Tavistock 
Rowell,  H..  Coally  Hill,  Walbottle.  NowmaOe-o^T. 
Rowland,  Edward . .  .Claygate  House,  Eihet 
Rowland,  John. . .  Ilollybank,  Woodstock 
+Rowland,  R. . .  .Creslow,  Aylesbury 
Rowlandson,  Charles... The  College,  Durham 
-f-RowIandson,  Samuel . .  .The  College,  Durham 
Rowlandson,  Samuel. . .Newton  Morrell,  Darlington 
Rowley,  George  W., ..St.  Neot's 
Ro\^ltfy,  Hon.  R.T..  .Rhyderddwyn  Fanr.AlMddlan 
Rowley,  John  Geo.. .  .Rockstowes  House,  Dnisley 
Rowley.  John  Jcphson. .  .Rowthome,  Chesterfield 
Roxby.  W. Wright... LovaineTer.,  NewcasUe-on-T. 
fRoyds,  Albert  Hudson. . . Falinge,  Rochdale 
fRoyds,  Henry... Elm  House,  Wavertree,  Llvvp. 
fRoyds,  Rev.  John..  .Ueysham  Bectory,  ] 
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fRoyrton,  V1seoant...Wlmpole,  Cambridgeshire 

la^  Bdmnnd. . .Ckatle  Hill,  Oicklade 

loek,  Lawrence. .  .9,  Staple  Inn,  W.C. 

Badyerd,  Ilenr>*. . .  I^er,  Uxhridj^ 

Samball,  H. .  .The Hollies,  Four  Oaks,  Satton  Colefl 

Bnmbold.  C.  J.  A....5,  Pcrciral  Terrace,  Brifj^hton 

Ban.  Bobertaon. .  .Warfield,  Bracknell,  Utrrka 

flnwfiH,  Lord  C.  J.  F Drakeloe  Lodge,  Woborn 

Soaaell,  Sir  Chas.,  Bt. . .  .Swallowfleld.  Reading 
BokU.  David. .  .Clifton  Loitge,  York 
Snaaell,  James . . .  Brim<<tage,  Birkenhead 
Snaaell.  John. ..Riaea  Hoase,  Newport,  Mon. 
tRaMell.  Robert.. .  Pilmnir.  Leven,  Fife 
Bonell,  Robert. . . Farningham,  Dartford 
tBnnen;Sir  W.,Bt..M  P..  .Charlton  Pk., Cheltenham 
Rust,  James. . .  Alconbnry,  Hnntingdon 
Rust,  Wm.  Ilolyoake. .  .Good  Easter,  Chelmsford 
Raston,  A.  S.. .  .Aylesby  Ho.,  Cliatteris,  Isle  of  Ely 
RoBton,  Joseph . . .  Lincoln 
Ratson,  Wm.. .  .Newby  Wisk,  Northallerton 
Ratzen,  Baron  F.  de..  .Slebeck  Hall,  Haverfordwest 
fRyder,  Hon.  G.  D. . . . Westbrook.  Hemel  Hempsted 
Ryder,  T.  B....57A,  Church  Street,  Liverpool 
Ryland,  T.. .  .Gt.  Lister  Street  Works.  Birmingham 
Ryland,  W.  Hawkes. . .  Rewdley,  Worcester 
Rylatt,  W.. . . Branswell,  Sleaford 
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Sabin,  Jolin...Harbiiry,  Soutliam,  Warwickshire 
Sadler,  Henry. .  .Mid- levant,  Chichester 
Svller,  R.  S....The  Vallr-y  Ho..  L-myham,  Colches. 
Sadler,  T.  W.... Norton  Mains,  Ratho,  Edinburgh 
Sadler,  Thomas. .  .Chiddini^fold.  Surrey " 
Sadler,  William. .  .Chiddinsjfold,  Surrey 
Sadler,  Wm.... Ferry  Gate,  nirleton,  Haddingtonsh. 
Sadler,  William  James. .  .Calcutt,  Cricklade 
Sainsbury,  W...  .Hunts  Ho..  W.  lAvinjjton,  Devizes 
•fSt,  Alban's,  Duke  of. .  .Redboume  Hall,  Brijfc 
-JSt.  Leger,  Major  John. .  .Park  Hill,  Rotherham 
fSt.  Maur,  Ixml  Archibald. .  .Burton, Loughborough 
Sallit,  Matthew... Saxlingliam,  Norwich 
tSalkeld,  Tliomas. .  .Holme  Hill,  Carlisle 
Salomons,  David . . .  Broom  Hill,  Tonbridge 
Salt  Herbert... Methley  Park.  Leeds 
Salt,  Thomas. . .  Weepinf;  Cross,  Stafford 
Salt,  Titos. . .  Methley  Park,  Leeds 
Salter,  W.  P.,  Jan.. .  .The  .\bbey,  Tlietford 
Saltmarihe, Philip. .  .Saltmarshe,  Howden 
Salusbury,  Rev.  Thelwall  J.  T.. .  .Offley,  Hitchin 
•fSalvin,  M.  C.  .Samsfield  Court,  Kington,  Hereford 
Samman,  Wm.. .  .Middleton  Park,  Bicester 
Samman,  John...  Broad  well.  Moreton-in-the-Marsh 
Sample,  Thomfi8...Bothal  Castle,  Morpeth 
8amp4un,  H.  Atkins, .  .Rowney  Abbey,  Ware 
Sampson,  Thomas. .  .Moor  Hall,  Nintlcid,  Battle 
Samaelson.  B. . .  .Britannia  Iron  Works,  Banbury 
Sanday,  W.. . .Holme- Pierrepont,  Nottinghamshire 
•fSandbach,  H.  R.  .  .Hafoduno*,  Llanmvst,  Denbighs. 
Sanders,  C>  A.... Stoke  House,  Exeter 

on,  Hastings... 5,  Binswood  E.,  Leamington 


Sanderson,  Jaa..  15,Manchester  Bdg>.,Wea^In.,S.W. 
Sanderson.  R.  B.,  jun..  .N.  Jesmond,  Newc.-on-Tync 
fSandford,  Mark . . .  Martin,  Dover 
Sandle,Wm. , .  .52,  Upper  Bmnswick  PI.,  Brighton 
Sandwich,  Earl  of. .  .HfaicUngfarooke  House,  Hanto 
fSatter field,  Joshua..  .Alderley  Edge,  Manchester 
Saunders,  James. ..St.  Paul's,  Clapham,  S. 
Saunders,  Randle  Wm.. .  .Nunwick  Hall,  Penrith 
-fSaunders,  Thos.  B.. . .Priwy,  Bradfosd-on-Avon 
Saunders,  T.  H. . . .  Watercombe.  Dorchester,  Dorset 
■tSaunders,  William  Wilson. .  .Hillfield.  Reigate 
Savage,  S.  Puwell . .  Leys  Farm,  Wootton-nnder-Edgc 
Savery,  A.  B.. .  .Hardwick  Lodge,  Chepstow 
Savidge.  Mat.... The  Lodge  Farm,  Chipping  Norton 
Savill,  John. .  .Orange  Hall,  Gosfleld',  Halstead 
Savory,  James. .  .Tewkesbury 
Savory,  Paul  Haines. .  .Gloucester 
-fSavignon,  Don  D.. .  .Mexico 
Sawyer,  Charies. .  .Heywood  Lodge.  Maidenhead 
Saxby,  Thomas. .  .West  Firle,  Lewes 

Saxelby,  Tlios Urecote  Hall.  Hampton-in-Ardea 

Say,  R.  Hall.  ..Oakley  Court,  Windsor 
Sayers,  John. .  .Field  Dalllng,  Holt,  Thetford 
Scarborough.  John  L.. .  .Golyford,  Axminster 
Scarsdale,  liord. .  .Kedleston  Hall,  Derby 
Scarth,  Jonathan . . .  Shrewsbury 
Scarth,  Thos.  Freshfleld. . .  Keventone,  Darlington 
Scarth,  William  Thomas... Keverstone,  Darlingtoi 
Scawin,  Thomas. .  .Durham 
Schmaltz,  Outavus. ..Ryton,  Newcastle-on-Tyne 
Schueider,  Henry  W. . .  Lightbume  Ho.,  Ulverston 
Schollick,  E.  Jones... Aldingham  Hall,  Ulverston 
t:Jchwann,  F.  S...N.  Houghton  Manor,  Srockbridgc 
Scoones,  H.  B.... 

Scott,  Col.  Hon.  C.  Grantham. .  .79,  Eaton  Sq.,  S.W 
Scott,  Jas.  Winter. . .  Rotherfleld  Park,  Alton,  Hani 
Scott,'/. . .  .Green  Head,  Milnthorpc,  Westmoreland 
Scott,  John  David. .  .Park  Road,  Newcastle-on-Tym 
Scott,  John  Fife..  .Eldon  Street,  Newcastle-on-Tync 
Scott,  Joseph... Carlton  Place,  Newcastle-on-Tyne 
Scott,  Joseph. .  .Colney  Hall,  Norwich 
Scott,  Thomas. .  .Broomhouse,Beal,Northnmberlan(i 
Scott,  Tliomas...  18,  Parliament  Street,  S.W. 
Scott.  Thomas  Edward.  ..Crondall,  Far n ham, Surrey 
Scott.  William.. . Empshot  Grange,  Petcrsfleld 
Scott,  Wm.  C. .  Thorpe,  Chertsey 
Scott,  William  Henry. .  .Tynemouth 
Scragg,  Thomas.  ..Calveley,  Tarporley 
fScragg,  William. .  Great  Clacton.  Colchester 
■f-Scratton,  D.  R..  ..Prittlewell  PHory,  Rochford 
fScriven,  K.. .  Wormleighton  Ha.,Southam.  Warwk 
Striven,  George. .  .Castle  Ashby,  Northampton 
Srudamore,  John.  ..Pengeley  Court,  Ross 
Scudamore,  Lt.  -Col. . . .  Kontchurch  Court,  Hereford 
Seager.  James  f.ys. .  .Garroun  Ho.,  S.  Lambeth,  S. 
Seal ,  Cliarles  Wm. . . .  Leighdelamere,  Chippenham 
Seaman.  Joseph. .  .Worcester 
Seamark,  Richard. . .Mount  St.  Alban's,  Caerleoa 
Searson,  R.. .  .Cranmore  Lodge,  Market  Deeping 
Seawell,  Thos.  Aug.. .  .Marelands,  Fkmham,  Surrey 
fSedgwick,  Professor... Trinity  College,  Cambridg« 
Seels,  Henr\'  John . . .  Wainfleet  Hall,  Llncolnriiire 
Selmea,  James. .  .TaftoaPl.,Noithiam,Suplelrarst 
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Senhousc,  Capt.  Wm.. . .  Ashby  St.  Ledgers.  Rugby 
Seppinurs,  T.  Johnson. .  .South  Creake,  Fakenham 
fSevem,  J.  P. . .  Penybont  Hall,  Penybont,  Kadnonli. 
Seward,  Samuel . .  .Weaton,  Petersfield 
Sewell,  Daniel... Beaumont  Hall,  Colchester 
Sewell.  Rev.  Thos.. .  .The Cottage,  Bolney,Cuck field 
Sexton,  George. .  .Wherstead,  Ipswich 
•fSexton, G. Mumford. . .Wherstead  Hall,  Ipswich 
Seymour,  H.  D.,  M.P.. .  Knoyle  House,  ninaon,WilU 
Seymour,  CHpt.  Henry..  .Park  Place,  Old  Windsor 
fSeymour,  Rev.  Sir  J.  H.  C. .  .Berkhampstead 
Shackel,  George ...  Karley  Court.  Reading 
Sliackle,  Tliomas. .  .Hayes,  IJxbridge 
Shackleton.  John...Scarcroft,  Leeds 
Shaftesbury,  Ivirl  or... St.  Giles',  Cranboume 
Shafto,  R.  b.,  M.P....Hampworth  Lodge.  Salisbury 
Shafto,  T.  D.. .  .Cheveney House,  Hunton, Maidstone 
Shann,  Charles. . .  Inholes,  Tadcaster 
Sliarman,  S.. .  .Home  Farm,  Little  Crosby,  Liverpl. 
Sharp  Granville.  ..Dean  Scales,  Cockermouth 
Sharp,  Henry  Morton.  .Monks  Hardwicke,  St.  Neot's 
Sharp,  Isaac. .  .Dairyknoll,  Middlesborough-on-Tees 
Sharp,  William . .  .Shottesbrook.  Maidenhead 
Sharpe,  Robert.  ..HewelsQeld  Court, Chepstow 
Sharpe,  William. . . Mavis  Cnderby,  Spilsby 
Sharpe,  W.  Rarling..l3aker'sCross,Cranbrook,Kent 
Shaw,  Alex.  Nesbitt. .  .Newhall,  Fortrose,  Rosshire 
Shaw,  Clias.  H... Woodbine  Cottage,  Hackney,  N.K. 
Shaw,  F.  G. .  .Seaham  Lodge,  Sealiam  Harbr..Dnrhm. 
iShaw,  H.  Geo.. .  .The  Hollies,  Wilnulow,  Cheshire 
fShaw,  John . .  .Beddington  Lodge,  Croydon,  S. 
Shaw,  John. .  .New  Wortley,  Leeds 
Shaw,  John...Huntsbury  Hill,  Northampton 
Shaw,  William. .  .Cold  Norton,  Stone,  Staffordshire 
Shaw.  William. .  .Far  Coton,  Northampton 
•fShawe,  R. F.. .  .BranUngham  Hall,  Hull 
Sheaier,  B.  P.. .  .Swanmore  House, Bishop'sWaltliam 
^Sheffield,  F^l  of. .  .Sheffield  Park,  Uckfield 
Sheffield,  Sir  R.,  Bt.. .  .Normanby  Park,  Brigg 
tSheild,  W.  H. ...  Lampeter  Valley,  Narberth 
f Sheldon,  H.  J.. . .  Brailes  House,  Shipston-on-Stour 
fSheldon,  John. . .Western  Hill,  Durham 
fSheldon.  Jonatlian. .  .Eynsham,  Oxford 
Sheldrake,  U. . . .  Ixworth,TIiorpe,  Bury  St.Edmund's 
Shellabear,  Samuel... Holkbam,  WelU,  Norfolk 
Slivpheard,  Joseph. .  .Torpoint,  Cornwall 
Shepherd,  l-ldw.. .  .Bovington  Farm,  Wool,  Wareham 
Sheppard,  J.  G....  Ashe  High  Ho.,  Wickham  Market 
-fSherard,  Lord. .  .Glatton,  Stilton,  HunU 
Sherborn,  Francis. .  .Bedlont,  Hounslow,  W. 
fSherbom,  Francis,  jun.. .  .Uedfont,  Hounslow,  W. 
Sherbrooke,  H.  Porter. .  .Oxton,  Southwell,  Notts 
Sheridan,  R.  B.,  M.P.. .  .Frampton  Court,  Dorchester 
Sheriff,  Alex.  C .  .Worcester 
Shield,  James,  jun.... Ancroft,  Beal 
Shield,  John.. .66,  Grey  Street,  Newcastle-on-Tyne 
Shiell,  John. . . Kenton,  Newcastle^n-Tyne 
f  Shillingrord,  George  Wm...  .Eynsham,  Oxford 
Shingler.  Hugh...Hopesay,  Aston-on-Clune, Salop 
Shingler,  J.  H... .Birch  Hall,  Ellesmere 
Shipman,  Thomas... Croxton  Lodge,  Grantham 
Shipperdon,  Rev.  E.  H.. ..  Hermitage,  Chester-le^t. 
Shipwav,  Wm.,..Hanley  Castle,  Upton-on-Sevem 


Shirley,  Thomas. .  .Newport,  Biabop's  Stortfc»d 
Shittler,  Wm.  Rowden. . .Bishopstone, Saliabnry 
Shorthose.  J.. .  .Shield  Field  Green,  Ne«-e.-o&-Tyn« 
fShuter,  James. .  .C^tookham,  Newbury 
jShnttleworth,  JoMph . .  .Haitsbolme  Hall,  Lincoln 
Sibley,  Robert. . .  Annable's  Farm,  Luton 
Sidney,  P.  Joseph  Malow...C(Hrpen  IIo.,  MorthniB. 
Sidney,  S. .  .SL  Alban'sCot.,  Northend,  FnlhuB,S.W. 
Sikes,  John. .  .Sudbury, Suffolk 
Sill,  Rev.  J.  P.. . . Witheringaett  Rectory.  Stonham 
fSilU,  William... Casthorpe,  Grantham 
fSillifant,  John. .  .Coombe,  Coppleatone,  Devon 
Silvester,  Francis  R.. .  .St.  Alban'a 
Simcoe,  Rev.  H.  A....Penheale,  Lannoeston 
Simeon,  Sir  J.,  Bart..  ..Swainston,  lale  of  Wiglit 
Simmons,  Thoa.. .  .East  Peckham,  Tonbridge,  Kent 
Simon,  James. .  .Greenfleld,  Holywell,  Flintabire 
•fSimonds,  J.  Cabourne. .  .Fishtoft,  Boston 
fSjmonds,  Thomas. .  .Roondhay  Grange,  Leeds 
Simonds,  W.  Barrow. . .  Abbott* ■  Barton,  Winchester 
Simpkin,  Benjamin. .  .Hoby,  Leicestenhire 
Simpson,  Alex.. .  .Teawig,  Beanly,  InvemenUie 
Simpson,  Alexander.. .Hull 
Simpson,  Benjamin  Sonlby...Boat(m 
Simpson,  E.  Tliomhill. .  .Walton.  WakeSeld 
Simpson,  H.  Bridgman. .  .Babworth,  Retfctd,  Notts 
Simpson,  John. .  .Pyle  Hotel,  Brid|{end 
Simpson,  John. .  .East  Bamet,  N. 
Simpson,  John. .  .Potterspury,  Stony  Stratfbid 
Simpson,  Joseph. .  .Spoffortli  Park,  Weatherby 
■fSimpson,  Pinder. .  .29,  Sa\ille  Row,  W. 
Simpson,  Rich.. .  .The  Cliffe,  DoogUa,  Isle  of  Man 
Simpson,  S.  M...Kingliam  Hill,  Chipping  Nortim 
Simpson, S.  W.. . .North  Laitha,  Rufford,  Ollerton 
Simpson,  Thos.. .  .High  Street,  Lincoln 
Sims,  W.  Dyllwyn. .  .Ipswich 
Sinclair,  John. .  .Glenorquhaeh,  Invemen 
fSisBon,  Robert  James. .  .Talaxdy,  St.  Aaaph 
Sitwell,  Rev.  H.  W.. .  .Stainsby  House,  Derby 
Sitwell,  Robert  Sacheverill. .  .Merley,  Derby 
Skelton,W..  .Sutton Bridge,  LongSutton,  Unoolnah. 
Skillioorne,  W.  Nash. .  .Cheltenham 
Skipworth,  G.  B... .Moortown  House,  Caiitor 
Skipworth,  W.... South  Kelaey,  Brigg 
Skirving,  William. . .  15,  Queen  Square,  Liverpool 
-t^lade,  A.  F.. .  .Kemmal  House,  Chiaelhniat 
•Isiaden,  Cliarles. .  .Oeelong.  Victoria,  Anetnlia 
Sladen,  Douglas  B.. .  .2,  King's  Anns  Ynrd,  B^ 
Sladen,  Joseph. .  .Hartsboume  Manor,  Buihay  Heath 
Sladen,  SL  Barbe. .  .14,  Parliament  Street  S.W. 
Slater,  Cyrus. .  .Dunkirk,  Holmes  Chapel 
Slater,  Martin. .  .Weston  Colville,  Newmarket 
Slator,  Thomas..  .Market  Place,  Boston 
Slatter,  William. .  .Stratton,  Cirencester 
Sleigh,  Holmes. .  .Ellerton  Grange,  Newport,  Salop 
Slye,  Wm.  Walter. .  .Beaumont  Castle,  Lancaster 
Smallbones,  G.  B. . . .  Sternickel  8e  LinteniSa  Vienna 
Smallpicce,  Job. .  .Compton,  Guildford 
Smart,  G... . Woodhouse  Grange,  Aboiford,  MUfotd 
Smart*  Major  George  John. .  .Tumby,  Beaton 
Smart,  William  Lynn. .  .Linden,  Wobnm 
Smedley,  C.  E.  B.. .  .Shottle  House,  Belper 
Smijth,Sir  William  Bowyer,Bt.. .  .Hill  Hall,  Epping 
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•fSnith,  Abel. .  .Woodhall  Park.  Hertford 

Bnith,  Alexander  M.. .  .Kent  Street,  Liverpool 

faith,  Apeley . . .  10,  Hangershall  P^rk.  Tanbridge 

^flkaith,  Ang^ttstiu.. .1,  Eaton  Square,  S.W. 

Sadth.  Charles. .  .Kent  Street,  Liverpool 

Bnith,  Charles  Edward. . . 

•fSmith,  Sir  Chaa.  C.  W.,  Bt.. .  .Snttons.  Romfortl, E. 

•fflmith.  C.  R....Filkin'iIIalI,  Lechlade 

Smith,  D.,  Jan.. .  .Martley  Hall,  Wickham  Market 

iSmith,  Kdw.. .  .RatclifTe-on  Trent 

•fSmith.  Edward  James. . .  14,  Whitehall  Place,  S.W. 

Smith,  Felix. .  .Upton  Bishop,  Ross 

-(Smith,  George. .  .The  Luham,  Penrith 

Smith,  Graham. .  .Easton  Grey,  Malmesbary 

Smith,  Geo.  Robt.. .  .Selsdon  Park.  Croydon,  S. 

Smith,  Henry  Abel...Welford,  Nottingham 

Smith.  Henry.  • .  Cropwell.  Bingham,  Notts 

Smith,  Henry. .  .Eshe  Hall.  Durham 

Smith,  Henry  John. .  .Emsworth 

Smith,  Hen..  .New  House,  Sutton  Maddock,  ShilTnal 

Smith,  Henry... Brierly  Hill 

Smith.  Henry  Trefusis. .  .Devonport 

Smith,  Hugh... 

Smith,  James... Little  Moyle,  Carlow,  Ireland 

Smith,  James. .  .Stanstead,  Chichester 

Smith.  J.  A Bradford  Peverell,  Dorchester 

fSmitli.  J.  Hesletine . .  10,  Highbury  PI.,  Islington.N . 

•fSmith.  J.  Metcalf . . .  Leeds 

fSmith,  John... 

Smith.  John. . .  Alfhrey,  Wrexham 

Smith,  John. .  .Breeder  Hills,  Grantham 

Smith,  John. .  .Fradswell  Hall,  Stone,  StnlTorddliire 

Smith,  John. .  .Crownthorpt*,  Wymondliam 

Smith,  John. . .  Marten  LoJpe,  Bridlington 

Smith,  John. .  .Sevcnltampton,  Andoversford 

Smith,  John.  ..The  Hundred,  Komspy 

fSmith,  Sir  John  J.,  Bt Down  House,  Bland  foul 

Smith,  John  I\. .  .Hereford 

Smith.  John  Philip. . .  Lower  Wick,  Worcester     * 
Smith,  Rev.  John Tetley . .  .Repton,  Burton-on-Trent 
Smith,  John  T.. .  .Thomby  Graime,  Guilsborongh 
Smith,  Joseph. .  .Ilenley-in-Arden 
Smith,  Jos<'ph  Lamlx)urne. .  .Ledbury 
Smith,  Martin T.,  M.P..  .13,UpperBelgraveSt.,S.W. 
Smith,  M.  P... 

Smith,  Richard. .  .Tunbridire  Wells 
Smith.  Richard  liooth.  .Ilnxloy  Fjirm,  Kdmonton.N. 
Smith,  Robert. .  .Heath  Farm'.  St.  Albans 
tSmiih,  Robert..  .(Joldin^'s,  Hertford 
Smith,  Rol'ert. .  .Emmett's  Granjie,  South  Molton 
Smith,  Robert  Tlmrsfleld. .  .Whitchurch,  Salop 
Smith,  Rev.  S.. .  .Lois  Weetlon  Vic.irajje,  Towcester 
Smith,  Thomas... Little  MoUiriRlon,  Chester 
Smith,  T.  Kenton. .  .I'sworth,  Gateshead 
Smith,  Thomas  Robert. .  .Shareshill,  Wolverhampton 
Smith,  Tysoo. . . Ilinchw ick  Farm,  Stow-on-the-W(dd 
fSmith,  Sir  Wm.,  Bt.. .  .Eanliston  House,  Worcester 
Smith,  William. .  .Chimhams  Farningham,  Dartftird 
Smith,  William  W...  .C'olwood  I'ark,  Cuckfield 
^mith,  William . . .  Winchcomb,  Gloucestershire 
•fSmith,  William... Bibury,  Fairford 
Smith,  William... Gathorpe,  Goole,  Yorkshire 
8  mithf  William... Ketterini^ 


Smith,  William. .  .LIttlehalet,  Newport.  Shzopahire 
Smith,  William  Artbar. .  .Colebrook  Pftrk,  TanbridK< 
fSmith.  W.  B.. .  .Stoneleigh  Villa,  Leamington 
Smith,  William  J. . .  .Monkland,  Leominster 
Smith,  William  Robert. .  .Rnshford,  Evesham 
Smithers,  William. .  .Sondes  Place  Farm,  Dorking 
Smithin,  Benjamin. .  .SheriflTs  Leuch,  Evesham 
Smithin,  Joseph..  .Wadborough,  Kemptey 
Smithson,  Geo.... 1 01,  Bristol  Road,  Birmingham 
Smyth,  James. .  .Peasenhall,  Witham 
fSmyth,  John  George. .  .Heath  Hall,  Wakefield 
Smyth,  William. .  .Little  Houghton,  Northampton 
Smyth.  Rev.  William. .  .Elkington  Hall,  Loath 
Smythe,  Sir  C.  P.,  Bt.. .  .Acton  Bumell,  Shrewsbarj 
fSmythies,  Carleton. .  .Norton  Rectory,  Faverdiam 
■fSmythies.  George. . .  Leintwardine,  Sdop 
Sneezum,  Thomas. . . 

fSnell,  John  P.. .  .Great  Bardfleld  Lodge,  Braintrce 
Snowing,  Charles. .  .Holywell  Farm,  Watford 
Snow,  Cyprian. . .  Dnnston,  Sleaford 
Snow,  Rev.  Geo/ge  D'Oyley. .  .Pimpeme.  Blandford 
Snow,  James  M..  ..Metheringham,  Sleaford. 
Snowb^l,  William. .  .Monkton,  Gateshead 
Snowden,  William. . .Longford,  Gloucester 
Soames,  D.  W.. . .Harrow  Weald,  Stanmore,  N.W. 
SoUey.  George  Bushell...  Monkton  Court,  Ramsgatc 
Somerset,  John. .  .Milton,  Pewsey,  Wilts 
tSomerville,  J.  C. .  .Dinder  Ho.,  Wells,  Somersetsh. 
Sottley,  W....Kirby  Moorside,  Yorkahire 
» fSouthall,  Thomas,  Worcester 
Sowerby,  Fmncis. . .  Aylesby,  Great  Grimsby 
Sowerby,  John. .  .Shipcote,  Gateshead 
Spain,  George. .  .Hackling,  Sandwich 
Span  ton.  Rol>crt. .  .Little  Thorns  Farm,  SwaiTlium 
Spark,  William. .  .Shilton  House,  Coventry 
fSparks,  William. .  .Crewkerne 
Speakman,  Thomas. .  .Doddington  Park,  Nantwicl» 
Spearin;?,  J.  B.. .  .Portland  Lodge,  Park  Town,  Oxf. 
Spearing,  William . . .  Kennett,  Marlborough 
Spence,  John  F.. .  .Chirton  Cottage,  North  Shields 
Spencer,  Earl . . .  Althorp,  Northampton 
Spencer,  Capt. . . .  Kirby  Stephen,  Westmoreland 
f Spencer,  K....Bircher,  Leominster 
Spencer,  Francis..  .Clay brooke,  Lutterworth 
Spencer,  James,  jun.. .  .Newcastle-on-Tyne 
Spencer,  John... Com  Market,  Doncaster 
Spencer,  John. .  .12,  Catherine  Terrace,  Gateshead 
Spencer,  John, jun..  .Whorl ton  Hall,  Newc.-on-Tyne 

Spencer,  J.  W.,jun Whorlton  Hall,  Newc-on-T. 

fSpencer,  M....^Millfield,  Nowburn, Blaydon>on-T. 
Spencer,  Samuel. .  .Snarestone,  Ashby-de-la-Zouch 
Spencer,  Tlios.  .The  Grove,  Ryton,  Blaydon-on-Tyne 
Spencer,  William. .  .Team  Villa,  Gateshead 
fSpicer,  J.  W.  Gooch. .  .35,  Belgrave  Square,  S.W. 
Spill,  George. .  .Hackney  Wick,  N.E. 
Spinks,  Abraham. .  .West  Bilney,  Lynn 
Splatt,  William  Francis. . .  .^bbotsford,  Torquay 
Spooner,  l^rof.  C. .  .Roy.  Veter.  College,  N.W. 
Spooner,  Thomas. .  .Burton-upon-Trent 
Spooner,  Richard.  M. P.. .  .Birmingham 
Spooner,  William  Charles. .  .Southampton 
Spragge,  Francis  Hoare. :  .()cton  House,  Torquay 
Spra;;gon,  Benjamin . . .  Naflerton,  Stocksfleld 
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Squarey.  ElUt  P.. . .Odstock,  Salisbury 

Squire,  Edward  Frederick. .  .Crou  Hail,  St.  Neot't 

S<iuire,  William.  ..5,  Coleman  Street,  E.C. 

Stable,  CharU>fl  I.«onard...Crayford,  S.E. 

Stable,  lloltert  .^cott. .  .Tlie  Park,  Wanstead,  N.E. 

fSlables,  W.  A.. .  .Cawdor  Castle,  Nairnshire,  N.B. 

Sufford,  Hol>ert. .  .31,  Hyde  Park  Square.  W. 

Staflford.  Thomas. .  .Marnliam,  Nottingham 

Stainton,  John. .  .Dalby,  Spilsby 

Stallard,  Jolm. .  .Worcester 

Stallard,  Josiali . .  .Worcester 

SUllard,  William. . . Brockhampton,  Ross 

Stamford  &  Warrinffton,  Earl  of.  .Envillello.,  Stour. 

Standing:,  Thomas. . . Fiahertjate,  Preston 

tStandij,h,  W.  Standish. .  .Duxbury  Park,  Chorley 

Stane,  John  Uramston. .  .Forest  Hall,  Ongar 

Stanford,  Waller. .  .l»arham,  Storrinffton,  Sussex 

Stanford.  W.,  jun.. .  .Steyning  Court  Farm,  Steyning 

fStanhoiM',  J.  IJ..  M,P.. .  .Revesby  Abl)ey,  Uobton 

Stanier,  J.  E Scaton,  Wellington,  Salop 

tStaniforth,  Rev.  Thofc. .  .Storr's  Halh,  Windermere 
Stanley,  Edward. .  .U,  Grosvenor  Square,  W. 
Stanley,  E.. .  .Tlie  Height,  Newton-in-Cartmel • 
fStanley,  Ix)rd,  M.P....Knowaley,  Prescot 
Stanley,  Henry. .  .Upton,  Shiflfnal 
Stanley, W.  H.  S..  jun.. .  .2l,Cunon  St.,  May  Fair.W. 
StansfiVld,  W.  R.  C. .  .Esholt  Hall,  Lee«ls 
Stanton,  Henry. .  .79,  Coleman  Street,  E.G. 

Stark,  Michael  J Duke's  l*alace  Bridge,  Norwich 

Starkoy,  Major  L.  C....Wrenbury  Hall,  Nantwich 
fStarkVy,  J.  Bayntun. .  .Spye  Park,  Chippenham 

Starmer,  Chaa Ilandleby,  Spilsby 

Statham,  Rev.  R.  J.. .  .Rectory,  Tarporley 
Stattcr,  Tliomas. .  .Knowsley  Hall,  Bury,  Lancashire 
Stawell,  ('Ol.  Alcock..  .KilbritUin,  Bandon,  Cork 
Stead,  Titus  Ik'nnett. . .  Leeds 

Steam,  S.imui.-l  G.. . . Brandestone,  Wickham  Market 
Stebbinjr,  Henry. .  .Stow  Bedon  Hall,  Attleboro* 
fStedman,  J:imef. .  .Lucton,  Leominster 
Stedman.  Rolicrt..  .Pakenham,  Bury  St.  Edmund's 
Strdman,  Wm.. .  .Bedictoue  Hall,  Aston,  ShrewslMiry 
Stoedman.  Geor!{«! . . .  Hall  Green,  Birmingham 
Steodniuu,  Joseph. .  .Moriden,  Coventry 
St<>nning.  Hdward. .  .Stratton  House,  Godstone 
Stfuniiitr,  William. .  .Halsford,  East  Grinstead 
Stciiton,  Henry  Cawdron...  South  well 
Steplions,  ('harles. .  .Earley  Court,  Roadinf; 
Steplu-ns,  II.. .  .Trewoman,  Wadebridge,  Cornwall 
Stephens,  Rev.  Ferd.  T.. . .St.  Mawgan, Cornwall 
Stt'ph«'ii»,  (•'eon,'e...Cropthorne,  Pershore 

Stephens,  H.  I Tregenna  Castle,  Hayle,  C>)mwall 

Stephens,  J.. .  .23,  Eastlwume  Terr.,  Hyde  Park,  W. 
fStephenx,  Robert. .  .Ive's  Place,  Maidenhead 
Stephens,  S.  H,. .  .Offoxey,  Tong,  Shiffnal 
Sleplu;ns,  S.  J..  .0,  Wiarlotte  Street,  Portland  P1.,W. 
Stephenson,  Clement.. .New castle-on-Tyne 
Stephenson,  HuKh..Throckley  Ho.,  Newc.-on-Tyne 
Stephenson,  Maraliall. . .Fourstones,  Hexnam 
'^tepli'Mison,  Wm...Throckley  Ho.,  Ne»c.-on-Tync 
SterrikiT,  Jolin. . .Driflield 
•J-Stuvens.  John. .  .Hol>  well  Street,  Oxford 
*tev«-nH,  J.  Ciirzon  Moore. .  .Winitrott,  Torrington 
Stevens,  Rev.  T.. .  .Bradiield  Rectory,  Reading 


Stevens,  William  Carr. .  .33,  Mark  Lane,  E.G. 

Stevens,  William. . .Gatehampton,  Rnding 
fStevenaon.Capt.C.B.. .  .Hi'imorHoaw^Laoniiuter 
Stevenson,  T.  T.. .  .Byker,  Ne«xastU-on*Tyiia 
Steward,  A.  Benn. .  .Chapel  House,  Whitebavea 
Steward,  Cliarles. .  .Thurleston  Lodge,  Ipewidi 
fSteward,  Chas.. .  .Blundeston,  Lowestoft 
Steward,  Wm.. .  .Lambton,  Fence  Houaea 
fStewart,  Alexander  J.  R.. .  .Ard  House,  Don^ga 
Stewart,  Andrew . . .  Newoaade-on-Ty ne 
Stewart.  Arthur. .  .Barton  House,  Glooceatet 
SUckney,  William. .  .Kidgmont,  HuU 
Stiles,  Stephen . . .  Shirbum  Farm,  Tetsvr<»th 
Stilgoe,  Henry. .  .Chapel  Ascot,  Soatham 
Still,  Henry  ClielBham...Ch>ydon.  S. 
Stilwell.  J.  J.  R.. .  .Fairfield,  Chiddingfbld,  Saitey 
fStirling,  William,  M.H.. .  .Keir  House,  PerCbshin 
Stirling.  Sir  W.,  Bt.. .  .Bnrrs  Wood,  Tunbridge  Wells 
Stock,  S. . . .  Bhu:kley  Hunt,  St.  Helen's,  LsnesaUie 
Stocker,  J.  P.. .  .93.  Oxford  Tenace,  W. 
Stokes,  Charles. .  .Kingst<m,  Kegwmth,  Derby 
Stone,  J.J...  Ashton  ViL,  Upper  Lewisham  Bd.,  aE. 
Stone,  John  S.. .  .Newport,  Monmouthshire 
Stone,  N.  Chambcrlun. . . Ayleaton  Hall,  Lckceter 
fStoneham,  Frederick...  Cray  ford 
Stonehewer,  W.  S.,jun.. .  .BrunswiekTexr.,BrigliUm 
Stopford,  W.  Bruce. .  .Dra}ton  House,  Thmpstone 
Storer,  C,  M.  D. . . .  Lowdham  Orange,  Nottingh— 
Storer,  Rev.  John. .  .Hellidon,  Daventry 
fStorrar,  Robert. .  .Grittleton,  ChippenlianL 
Stor>-,  J.  B.. .  .Lockington  Hall,  Derby 
Stott,  John. .  .Ik>tlial  Bama,  Morpeth 
Stott,  Mrs. . . .  Eodeshill  Hall,  Leeds 
Stowell,  William  Stow, jun.... Darlington 
fStowey,  Augustus. .  .Kenbory  House,  Exeter 
•fStracey,  Henry  J.. .  .Rackheath  Hall,  Norrich 
Strachan,  J.  M..,  .Teddington  Grove,  S.W. 
Strafford,  Henry. . .  13,  Euston  Square,  N.W. 
.Strailgway,  Henry  Bull. .  .Shapwick, Uath 
fStratford.ILS. . .  TliorpeLul)enhamHL,MaricctBaib. 
Straw,  Fred.. .  .Stones Place,  Skellingthorpe,  Line. 
fStrathallan,  Viae . .  Stratliallan  Outle,Anchtcnidcr 
Stratton,  Geor,{e. .  .Spinnymoor  House,  Doriuun 
f  Stratton.  J.  I.ocke. .  .Turveston  House,  Bnekley 
Stratton,  Ricliard . .  .Stapleton,  Bristol 
Strelly.  Richard  Qayton. .  .Buckland  Holloir,Balpcr 
Streeter,  William. .  .Sandersteed,  Croydon,  S. 
Strickland,  Walter. .  .Cokethorpe  Park.  Witney 
fStrickland,  Clias.  William. .  .Boynton,  Bridlis^sUNS 
Strode,  Geo.  S.. .  .Newnham  Park,  Flymp|oii,DevoB 
Stronge,  Tliomas. .  .Cirencester 
fStuart,  Lt.-Cul.  Wm.,  M.P... .Kempston,  Bedfivd 
Stubbs,  Clias.. .  .Preston  Hill,  Penkridge 
Stubbs,  John. . .Weston  Hall, Stafford 
Stuckey,  II.. .  .Cothelstone,  Bp.'s  Lydeard,  Tknnton 
Stucley.  Lt.-Col.  Sir  G.S.,Bt..Uartland  Abbey,Bider. 
Sturgeon,  Clias..  .South  Orkenden  Hall,  RrasCocd,  E. 
Sturgess,  Thomas... Pcnsh urst,  Tnnbridg« 
tSturt,Hcn.  Clias.,  M.P....U,  Grosvenor Street^ W. 
Stutfleld,  W.. .  .Uildersham  Rookery,  CambridgMh. 
Suffolk,  Earl  of. .  .Charlton,  Malmesbnry 
Sumner,  Rev.  C.  V.  H.. .  .Ringwonld  Bectory, Doffftr 
Surman,  J.  Surman. .  .Swindon  Hall,  C 
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fSortces*  Henry  Edward . . .  Dane  End,  Ware 
8aitee«,  Robert  L. . .  .Red worth  House,  Darlington 
Sartees,  VilHera  C.  V..  .Benbridge  Ho.,  Newc.-on-T. 
•I^iutees,  Wm.  Edward. .  .TainSeld  Ho.,  Taunton 
SatcUlTe,  Bev.  Thoa.. .  .Uoyd  Ho., Heptonstall,  York 
•^Sutherland,  Duke  of,  K.G..  .TrenthamPk.,Newc.-u- 
Sutton ,  John . . .  Moston  Manor,  Sandbach         [Line 
fSatton,  Martin  Hope. .  .Portland  Place,  Reading 
SvaAeld,  Benj.. .  .Pilsbury,  Ashborne,  Derbyshire 
Svmine,  John  C. .  .3,  Chester  Terrace,  Cirencester 
Swmine,  S.  H....  Brad  ford,  Yorkshire 
Swan,  Joseph. .  .Newcastle-on-Tyne 
Sw»n,  Joaepli. .  .High  House,  Morpeth 
Swan,  Mark. .  .Lesbury,  Alnwick 
Swan,  Richard. . . North  Shields 
Swan,  Richard.. .  Newcastle-on-Tyne 
Swan,  Wm.. . .Walker,  Newcastle-on-Tj-ne 
Swan,  W.  R.. .  .Wall's  End,  Newcastle-upon-Tyne 
Swann,  John. .  .Bedlini,'ton,  Morpeth 
Swann,  William . . .  Be<Uington,  Morpeth 
Sweeten,  Benjamin  Thomas. .  .Ash  Grove,  Penrith 
tSwete,JohnB.... 

Swinburne,  George. . .Red  Hills,  Penrith 
Swinburne,  T.  W.. . .  Winchcomb,  Gloucestershire 
Swinford,  John. .  .Strode  Place,  Heme,  Kent 
Swinnerton,  Robert. . .  Weddingtou,  Nuneaton 
Sworder,  H.. .  .Hallin^^bury  Hall,  Bishop  Stortford 
Sworder,  J.. .  .West  Mill,  Bury,  Buntingford,  Herts 
Sworder,  William. .  .Tawney  Hall,  Romford,  E. 
Sjdney,  Viscount. .  .3,  Cleveland  Square,  S.W. 
Syke^,  Edmund. .  .Mansfield  WoodluNJse,  Notts 
Sykes,  John. .  .Croes  Howell,  Wrexham 
fSy mends,  Thomas  Powell. .  .IVn^jetliley,  Ross 
Symondson,  Geo.  .Upshire  Ha.,  Wa'.tham  Ablxjy,  N. 
Syxnous,  Thomas  G»»or;,'e. .  .Mynde  Park,  Ross 
fSynge,  Francis  Hutchinson. . .  Dysart  Lodge,  Corofin 


T. 


Tabley,  Lord  de. .  .Tahley  Hoiinp,  Kuutsfjrd 

Tait,  Henry. .  .Shaw  Farm,  Windsor 

f Talbot,  Henry. .  .t'ocktU'ld  Hall,  Sudbury 

Talljot,  C  R.  M.,  M.P Margarn,  Glamorganshire 

Talbot,  de  Malahid**,  Lonl. . .  Malahide  Cas.,  Dublin 

Tallwt,  Hon.  S:  Uev.,  G.  G.  C. .  Withington,  Clielt. 

I        Talbot,  Hou.  Col.  W.  1'...  .Hone\bourne,  Gloucester 

Talbot,  Wm I„'ine  House,  Burton,  Westmoreland 

Talbot,  Wm.,  jun.. . .  Lrtne  Ho.,  Burton,  Westmoreld. 
Talbot,  Wm.  H...  .Southport,  Lancashire 
Tallant,  Francis. . .  Klmstfd,  AshforO,  Kent 
Tamplin,  R.  G.. . .  Morrastone,  Ross,  Hereford 
Tann'.T,  Henry..  .Victoria  R.md,  Gotham,  IW«tol 
Tanner,  Joseph. .  .Mudr^ford  House,  Cliristchurch 
+Tanner,  William. . .  I'atcliam,  Brighton 

Tanton,  E Hill  Farm,  Torrington,  Devon 

Tapply,  E.  S....Knuwlton,  Wmgliam 

Taaker,  William. .  .Watorloo  Iron  Works,  Andover 

Tate,  John. .  .liilton,  Alnwick 

Tattersall,  E.. . .  l.Ta'tprsaU's  Yd..Grosvenor  PL,S.W. 

TatterHtll,  John. .  .Great  Ealing,  W. 


TattersaU,  William... Kirkrtall  Bridge.  Leeds 
Tatton,  T.  W.. . . Wythenshawe  Hall,  Manchetf 
Taunton,  William. .  .Redlynch.  SalUbury 
Tavendale,  Joseph. .  .Pendley  Farm.  Trin; 
Tawney,  A.  R. . .  .Banbury 
Tayler,  Rowland.  ..Colcherter 
Taylor,  Charles. .  .The  Green,  Bromyard 
Taylor,  Sir  Charles,  Bt... .Forest  Lodge,  Liph< 
fTaylor.  Chaa.  H.. .  .Bambutgh  Frian,  Belford 
Taylor,  Francis  Howard.  .Borntwood  Hall,  Bai 
Taylor,  George. . .  Dudley,  SUflTordshire 
fTaylor,  George  Edward. .  .Oatlands,  Leeds 
Taylor,  Henry  T.. .  .Holmer  House,  Hereford 
Taylor,  James. .  .Stretford  Court,  Leominster 
Taylor,  James. ..  Newcastle-on-Tyne 
fTaylor,  J.. .  .Burnfoot  House.  Wigton,  Cnmbi 
Taylor,  John. . .Moreton  Hall,  WbaUey,  Blackl 
Taylor,  John. .  .Aston  Clinton,  Tring 
Taylor,  John. .  .Rajhmahali  Bengal 
Taylor,  J.,  jun.. Sand  ycroft'Farm,  Hawarden.  G 
fTaylor,  Joseph. .  .Bishop's  Stortford 
Taylor,  Mark. .  .Aston  Tirrell,  Wallingford 
fTaylor,  R..  .6,  Queen  St.  PL,  Up.  Thames  St. 
Taylor.  R.  P.. .  .Adelaide  PI., London  Bridge, 
fTaylor,  Sam.. .  .Eccleston  Hall,  Preseot,  Lane 

fTaylor,  Simon  W Krehfort  Manor  Ho.,  De 

Taylor,  Thomas. .  .Burleigh  Villa,  Wellhigton, 
Taylor,  Thomas. . .  Ashton  House,  Tetsworth 
Taylor,  T.  Loombe. .  .Stanton,  Harleston,  Norf 
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Warburton,  Rowland  E.E.. ..Arley  Hall,  Northvich 
Ward,  David. . .Iron  Works,  Melftml,  Sudbory 
Ward.  John. .  .East  Menea,  Coleheater 
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Wamer.II.  J.L.Jan . .  .Walringham  Abbey,Fakenham 
Warner,  J..  .Tixall  Hall  Farm,  i 
Warner,  Richard.  ..Weston  Hill,  I 
t Warner,  Thomas. .  .47,  Suaaex  Square,  Brighton 
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f  Wartnaby,  John  R.. .  .Clipaton,  Nortluimpfeonshire 
Warwick,  Thomas. .  .35,  Mark  Lane,  BjC. 
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Welby,  £.  M.  Earle. .  .Denton  Hall,  Grantham 
Welby,  Rev.  Geor^  Earle... Barrowby,  Grantliam 
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•f- Wells,  William. .  .Ilolmewoo*!,  IVterlwrough 
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Wemyss,  J.  Hay  Erskine. . .  Wemyas  Castle,  N.  B. 
fWenlock,  Lord...£scriek  l^ark.  York 
Wenman,  Wm.  Henry. . . Wiston,  ShiflVial 
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Were,  Francis. .  .Hintoa  Farm,  Homdean 
Weit,  J.  Robert. . .  Alsoot  Pkrk,  Stratford -on- Avon 
West,  J. . . .  Melton  Roas,  Brigg 
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fWestem,  Thomas  Bureh. .  .Felix  Uall,  Kelvedon 
fWestem,  T.  Sutton,  M.P.. .  .Felix:  Hall,  Kelvedon 
Westhead,  J.  P.  Brown. .  .Lea  Castle,  Kidderminst 
fWestmoreland,  Earl  of. . .  Apthorpe,  Wandafiml 
Wethered,  George. . .Maidenhead 
fWeston,  James. .  .Stoneleigh,  Kenilworth 
Westray,  Thomas. .  .Spital,  Qiester 
Wetton,  Geo.  Norman. .  .CoUington,  Northampton 
fWeyland,  J.. . .Woodriaing  Hall,  Hingliam,  NorfoU 
fWhalley,  Chaa.  Lawson. .  .Richmond  IIo.,Lancastei 
Wharton,  Rev.  J.  C... .GUling  Vic,  Richmond,  Yka. 
fWharton,  J.  Thomas. .  .Skelton  Castle,  GuisborougL 
Wharton, Rev.W.  F.. .  .Bamingham  RecL,  Winatow 
Wheatley,  John. .  .Neswiek,  DriflBeld 
Wheble,  James  Joseph. .  .Bulmcrohe  Coart,  Readinj; 
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t Wheeler,  E.  V.. .  .Kyxewood  House,  Tenbury 
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fWhitbread,  Sam,  Chas.. .  .49,  St.  George's  8q..  S.W. 
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t  White,  Henry . . .  Warrington 
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Whitehead,  John. .  .Preston 
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Whitehead,  Wm....Newborough,  Market  Deeping 
Whitford,  Richard...  A  von  Side,  Evesham 
Whiting,  Charles. .  .Beaufort  House,  Stxmnd,  W.C. 
WTiitley,  Nicholas. .  .Truro 

Whitlock,  F. . . .  Lovingtons,  Gt.  Yeldham,  Halstead 
^^*hitmell,  John... Crick,  Rugby 
fWhitmore,  Thos.. . . Apley  Park,  Bridgnorth 
tWhitmore,  Thos.  C,  M.P.. .  .Apley  Park,  Shiffnal 
Whitmore,  William. . . Wickbam  Market 
Whittaker,  H.  T.. .  .East  Plain,  Newton-in-Cartmel 
Whittaker,  S..  ..Hawkatone  Farm,  Weston,  Salop 
fWhitting,  Wm. . .  .Thorney,  ]*ererborough 
Whittle,  E.. .  .Toller  Fratrum,  Dnrcliester,  Dorset 
Whitworth,  Geo.. .  .Jamaica  Level,  Rotherhitlie, &E. 
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tWicks,  John, .  .48,  Princes  Square,  W. 
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